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(57) Abstract !Jlfr«£ 

A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L .chain 
comoosed cT ( he C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
S [ chain ^ region (CDR) of the L chain of a ^^^^^^^^^ 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain ^P™ n * 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R Since most of 
ill reins^ originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent. 
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-z*t~f ? v - yitLtz. itcsttsftfcp cRr^ - £ 

ffl^T. v)^PM - lJ)i#:©Vi!I^^3 - Kt5 c DNA 
?-eili05' -&.tf3' - 3: Sis K *J ^Tit^ 

tt ( 1 ) * n £ * * c# A $ *i & & 

«fc9fc«LTftfc^$XPM-lfiiflK©va*£. ffiM© ^ 
F Cil^tT'tltf t^HCMV^i-N-i'^- (Hi) *C 

£itfc^l£f^$nrt:fit&CD-i§t£ (t r a n s i e n t ) ffc 

v$XPM-lfit#+K#£r*VfB«£HLJVfB«£W 
-T -5 * * 7 P M - 1 fit & ( /n - »>' 3 y a ) CD fl? S> £ JJD *. T . 

* > 7PM- 1 fit © ^ — 0 />' — ->* s y — a y b ) £ 

f|s 9S L fc • * > 7 P M - 1 fit # ( ^ - a V b ) m *? O T I* s 
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L II v ft m + © ffi S 1 0 7 o T $ y m y x 5 +* y ^ £ y 

^"yClA^tl^, -7-!7XPM - 1 ft ft ^ © L II V $1 
MifthCD-r^XLllV^lMi 0 JtifcKlfc^T. fill 0 7C 

^ in 7 ^ y lilt t « c i g $ nfc, v 

^ X * L II V fEBCjfc^T tt. teS 1 0 7 ©ft & UglffjT § 
/Stt'J ^ 3 X P M - H/i # © L tj£ V ft J$ 4 1 © 

fill 0 7Clf*iS5S7 SyiTfc^T^+'-y^ft^ 

fill o 7*jftSW«r$y 

(M. Kamman& N Nuc I.Ac ids Res. 
(1987) 17 : 5404) ^ffl^T L« Vf «i 3 - K 

■r s d n a s ?ij * c & b « ^ n * ft -5 c i iz £ *> m J£ £ ti tz . 

* ^ 7 P M - 1 fit fls ^* — •>* a y (a) k b I L - 6 R C 
fii'&t'Sigte^^l/fc. + / 7PM - lUiftA-i/g y (b) 

y (a) iPIiilt h I L - 6 Ril^^-r-S, PJ 
MkiZ. !6©2IIffii^D-f;i/laftAUK6 4-7&C s 
AUK146-15fr& + ^7i)t**fl!lLfc. 4Ht^ 
T©+^7fii^ttt h I L-6R£«fc<*S-£Lx « fig ft 89 £ 

4li®7n{)ik h I L — 6 R tfifofr s t h I L-6 

R£ttr*lf»/£fchlfi#:0&it&tfttia©fc8>0m — ©<g 

iiLT7nPM-lM#?i{RLf;. ^ ^ X P M - 1 fj[ 
frOllRtiiitT, * — K^tf^C&ffiSttfct h # fig Jffi 
ailiScfcf-fS-^xJftfc h I L-6 R J7t ft &. * > 5 tfl ft © 
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I L - 6 Rj/i#©!*U P M - 1 iaft#*&«^in;B»»B8S® 
tt* * X. ^7PM-l)nft!i+^AUK12- 

^ftfffc b ©tirlfc© V 3f M £ © jfc& 

of R ^©raKW^tt PI 8 * - ^SiU^. ft-? 

7$*PM- lffift©L$Rtf Hgt©VfiS$£. OWL 
(or Leeds)database of prote 
in sequencesCjllllSnit^ORW^^ 
R t hOVlH«<!:JttSL.fc. 

vmrnizmLTtt. pm - i«i*©liv$i 

«ttv^}Ji*mu s i g k c k o (Chen. H. T. , 
j. Biol.Chem. (1987) 262:13579 
- 1 3 5 8 3 ) ©LlIViiil^^iH^T*^ 9 3. 5 
% 0 H — ( i dent i ty) £ L » P M - 1 

OHSIViili^^XjJifrmu s i g v h r 2 ( F . J. G 
rantfe. Nucl. Acids Res. (1987) 
1 5:5 4 9 6 ) ©HlIV$ia{:l^H«Lt^*). 84. 
0 K©B-tt*<#aEL.fc. v^7XPM- lffi*©Vffl*tiBE 
»v**v»*«:*]t*©H-tt£*i^ -7 * x p m - l ft 
#©vftijU<ftS!W«^**v3I8T&S££*^3rt-S- 
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Z<DZ ttetS Z>IZ, * n - yfc* *ltz D N AE?9*<jE ^ ^ £ 
^ ?IS!«tt«SE9i£-£*-S. — H II V ««iac ih^T 

l IK v ts« RSI® *3 Wv>Jt^©H — s . 3 *l 

H«V1S«£]i-<TL0V$I«K#t*T:-«W 

£ tt£ $ ft * <fc 9 # £ ^ * © £ 1* tt © fc » "C *> £ ? . 

V »8 tt . RE I <»: ft 3 ft S t r $7i# k 1 hu r e (W. 
P a 1 Physiol. Chem. (1975) 35 

6:167-191)© LIS V vZMlzMbmiULX & <0 . 7 
2. 2%OB-ft^#St5, P M - 1 iftft© H II V 
fcrfitffchumighvap (VAPXH, W. Schro 
eder£. Science(1987)238:791-7 
9 3) C«fcaffiLt**)s 7 1. 8%©l5j-14^#ffi-r5. 

-r ^ x p m - i s> (D&mtfLtKfrz ^^cattt * 

£ fc «> k: t h v fttt <t ©&«*<* &S^T- & 5 . thv 
— te©J£*tt^$*ViB#'s0P — 14©]t^«fc9 
flSi^o dfttt-^^PM- l fft # © v $f $c v ^ * v $f i£ k 
ifHLT*^ *LTt r V jg« c tt: SliK L T S <^ £ © 

32 J fc f * (human i ze) 3 i^lf tifeS C i^^t. 
v^^PM - lffi#©V 31 E.A. Kabat £ N 

(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices, U.S. Government Printing 0 f f i ce IZ J; *) ^ H £ ft & . 
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2 L 

7nPM-lfl)V?I«CFRi, g & 3«* ©•* 7'?'^- 

r© t h v*I$© n y -fe y xae^iJ n) ® F R £ ©RHOIh!- 
14 (%) 

A. L« Vlffl«tC*?tt* F R 

HSGI HSGII H S GUI HSGIV 
70.1 53.3 60.7 59.8 

B. HH V tt* F R 

HSGI HSGII H S G III 
44.1 52.9 49.2 
(1) 3 yt ytXie^iJliK a b a t ( 1 9 8 7 ) Cg» 

-7^XPM - 1 tfif*:©LfSiVfif$©F R«fc H*va« 
© -9- 7' ;p - 7* I (HSGI) ®3 yf ^E5'J*^of 

RKi*t>a(HLT*?tK 70. i %©isi-ft^#^-r * . -7 

;i/ - 7* 1 1 (HSGII) © □ y -fe y X l£ ?'J 2» © F R K « t> 
iHHH L T & *3 n 5 2. 9%©|5l — 14 • d *l £ © & 

JfU£. RfcI0k h^^i:©Jt^^^'#^>^^*S*^^^ LT 
US. bhREI*©L«V«*l*bhL*V 
;u - r I tC « L . -tl/Tt M AP*0HlKV$Il«t h H 
II V p5 ^ © -9" 7* ;u — 7* I IK JS t 5 o 
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SitOfcftCttfT'/^-ri ( H S G I ) CRtit h L 
|vai««IU ^LTlim^fchPM-ltfLftHlIVSJi 
«©Kit®fc«>fc«*7'^;i/-:ni (HSGii) t^S-r^t 

iiib h PM - 1 V31M©I9:It 

cgtn b tft# l m v $1$*© f r izmhm\uLx^tz 

(Ml) o mJie©c'i<> v!;xPM-i8itt©L«iV«« 

R E I CfttSffilt/t^fc. SiSSct h P M- 1 Ja 

# L II V © IS It £ *? ^ T R E I £ © F R £ ft ffl L fc . 

RE I ClCtlifflt |« F R4"t:tts hRE I 

Cjt^TSfflOfflat ( k a b a t £ . 1 9 8 7. 

C J;*itfiaE 3 9 , 7 1, 1 0 4, 1 0 5 &£M 0 7 ; 31 2 
, F R 4 * © 3 m®m It ( ft B 1 0 4 . 10 
5 R 1 0 7 ) flb © t h * l«(^&0J1®«k:«^"C*?«j. 
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iechmann^ Nature (1988) 322:2 

1-2 5 ) o & it 3 9 S. 7 1 H^iU 2ffl®f 7 h 

CAMPATH - ljji*(DLj|V$!i0F S T 

S y & K & £* 3 ^ ft & (R i e c hma n n £ . 1 9 

8 8 ) o 

glib h P M - 1 Sift L ft VfS«© 2 o©/n - •>* a V* 
SttLfc. SR-©^-*>* a y (^'-*>* a ^ r a J ) K*?^T 
« N b b F RliHt$£fi£t h CAMP ATH- 1 Hfitfc+Cff 
ItSREICKFR (Ri echmann^ 1988) 
ig-f Jt,») % *l / T7nCDRIi?'>^PM-lSl#C 
LllV$SM*©CDR<i:!5ji;Tfc^/Co 31 - © ^ - *>* * y 
( - •>* 3 y r b j ) ^' - •>* a v r a J C|§> t h F R 
3 4»®ttit7 1 £*?tt*7 S / K 1 fflo***c-r*. C. 

Chothia^. J.Mol.Biol. (1987)1 
96:901-9l7K«fc*5 £11 ^^^^ 7 1 tt 

LiV?i^O C D R 1 ©^^IW (canon i ca 1) fSit 
:Olil07^SilUlV«!i©CDRl 

* p m- 1 ft*© l 

P M - 1 i/l#© LII V««0 9 y r a J OSitKl«ffl 
L/;itl$tlf:RE I fl) F RC*^t ttfiI7 1 tt 7 * ~ ^ 
T^y-C*-**:. SlfiKt h PM - lfii*L«V»*©A 

- >>* 3 y r b j iz *? ^ T « . 7 1 0 7 * ~ ^ 7 5 ~ >' # ; 
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v%m. giUb hCAMPATH — 1 HiKfcipT'<Dmm<Dtz 
ftC^i^tltRE I © F R (R i e c h m a n n £ . 1 9 
8 8) R^SifiSct FPM - 1 fiifrCD LtlV $f 211® 

/n' - 3 y <d N n n © t $ y m £ ?u * * f . 

FBI 



V L PM-1 
RE I 
R V l a 
R V l b 



1 2 
12345678901234567890123 

DIQMTQTTSSLSASLGDRVTISC 
DIQMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDR1 
3 

45678901234 
RASQD I SSYLN 
RASQD I SS YLN 



VlPM-1 
RE I 
R V l a 
R V l b 



FR2 

4 

567890123456789 

W YQQKPDGT I KLL I Y 
WYQQKPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



V L PM-1 
RE I 
R V l a 
R V l b 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDI ATYFC 
GVPSRFSGSGSGTDFTFT I SSLQPED I ATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

Y 



CDR3 

9 

901234567 
QQGNTLPYT 
QQGNTLPYT 



V L PM-1 
RE I 
R V l a 
R V l b 



FR4 

10 

8901234567 

FGGGTKLEIN 

FGQGTKVEIA 
FGQGTKVE I K 
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t± : RE I OFRttSfil^t h CAMP ATH - 1 Hj/Cffc 
43^Eaj$tL-S^©T*$>5(Riechmann^. 198 
8 ) o REIOFR«f(D5«©T«*W^^7^»ttt h 
HIGH (Plamcb. 1975;0. E P P 
& N Biochemistry ( 1 9 7 5 ) 1 4 : 4 9 4 3 

v«*c«t>*«LTH* 1 ) . «ISB©ri < . * 
PM - 1 ffL#©H!IV$f$<»:Kfc*n©fc >* H«V ««£©&« 

c*?^t. c:n«:thH«via«©*^^^-riioi«* 

8V»8©*7'*'>l'-7MI©flb©»JSM"e&* k H IK V pI 
S NEW^ S«Ab b PM - 1«;#©H«V **©*»© 
fc»©UJ«tt»«!:l^ h PM - lJ7l#©H3I 

VfS^©l5lt©^fe©S^i 1/ T ffi ^ . 

H«l *fc h P M - 1 fl*H«Vfl|*© 6««©'<-*>* * y 

RSIi^Dl. 3«C#St*NEW F RK1*^T*J*). 
HT^HDRtttnPM- 1 }jl^HIIV$1^*©C 

! , 2 7. 2 8, 2 9, 3 0, 4 8 fttf 7 1 ; « 3 #!B ) « 

H«vja« + o»iittCDR^-rojS<K:ti[It**iii 

^ 2 7, 2 8, 2 9 . 3 0 . C C h 
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0 t h i a £ . Nature (1989) 34:877-8 

8 2c«fc*)*3£3ftS«k-3fc:HSiviS|«©CDR l ommtb 

(canon i ca 1) «it0SB#-C&*K ^^/XSH 

M — 1 ffi # V $S J$ © * 7* ^ £ & T ffi £S £ ft 3 (Ch o t h 

1 a 1 9 8 7 ). ^14 8tt"7^xPM- l}jifr©Vi 
JK0*-r f .H/K:*?^TlI-afc (bur i ed) Sliltif 
ZHtZo m->tz (bur i ed) »»fi)|ftttV««Jtft 

©ffiKtt£«ffi©£**it*Mr*^«tttf**. ^S7 

1H. Chothia^ ( 1 9 8 9 )tIi;!)fS$na^ 
CHiV$li0CDR 2 (Dgijl (canon i ca 1) tit £ 
©SE#T$><5. UtilJjfcfc h P M — 1 Sift© 6 «»©'<-•>" a 

yttt hNEW0FR*©:tl^7^©SI®7 $;i©t 

H 3 



VhPM-1 

NEW 

R V h a 

RV„b 

RVhc 

RV„d 

RV„e 

RV„f 



FR1 

12 3 
123456789012345678901234567890 

DVQLQESGPVLVKPSQSLSLTCTVTGYSIT 
QVQLQESGPGLVRPSQTLSLTCTVSGSTFS 
QVQLQESGPGL VRPSQTLSLTCTVSGYTFT 

Y--T 

D V--T 

Y- - T 

D--- V--T 

YSIT 



CDRl 

123455 
A 

SDHAWS 
SDHAWS 
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VhPM-1 

NEW 

RV„a 

RV H b 

RVmC 

RV„d 

RV„e 

RV„f 



FR2 

4 

67890123456789 

WIRQFPGNKLEWMG 
WVRQPPGRGLEHIG 
WVRQPPGRGLEWIG 

M- 

M - 



CDR2 
5 6 
01223456789012345 

A 

Y I S- YSG I TTYNPSLKS 
Y I S - YSG I TTYNPSLKS 



VhPM-1 

NEW 

RV H a 

RV H b 

RVhC 

RV H d 

RV„e 

RV„f 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

R 

R 

R 

R 

R 



VhPM- 

NEW 

RV H a 

RV„b 

RVhc 

RV M d 

RV H e 

R V m f 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTT AMDY 



FR4 
11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



2:NEW0FR t hCAMPATH — 1 H Jjt 

_- /N _.>- 3 y(Riechmann^>. 1 9 8 8 ) 4 1 



ft® 
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BUSES b F pM-l«»V M»3-KtaDNAOff« 
||ib Y PM - lR#Li&OfH«V«*0*ft?*l© 

•J- SSfil^ k !• Vfli^ 3 FHCR7*7 

a»»k h vamtcm s c d r 

£ -7 $ X P M - 1 Jfi#*> S> © C D R Cct *) g& L fc . StifiK 
k hPM-lJ3l#L«V»«*3-Kr*DNA©ffia©^ 
»0tH*tt8tt* smB5S t h D 1 . 3L«VW«3-Ft 
SDNA^tftST'^U'DNAt^t. ClOS®^ 
fc b D 1 . 3 LII Vtffl*ttb h LIIV$I^R E I 

flfl^a-K^SDNAOfl^Ofcto©^^^^ 11 
hDl. 3 H«VIS«*3- K-TSDNA-Cife-o^. 
IttbFDl. 3S*H|VflH(|*3-Kt«DNAttt h 

Hi V$JiN EW (W. Verhoeyen^, Scien 
ce (1988) 239:1534-1536)^3 - K -T 
3 D N A*K#£** * F R £ 3 - K-T S D N A KSl^Ttt IS 

SKDNA*IRLfcj|, 7^D1. 3CDRCR8^ 

-f-?-£i5itL-€:LT£j£l^o #Si^t F P M - 1 
VflKO^ 3ii®7 , 7^-« 7, 5^PM - l^* c 
D R £ 3 _ D N AK?lJ£#*r ^LT2li©7-7 



_ PCT/ J P9 2/00544 
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£ T * k I* F R £ 3 - rtSDNA&Cf^nPM - 1 fa 
Vffl«+C#St«CDRS3-Kt5DNA^&SS P C 

loci) . pcR4WBD-WkU * LTK?0ifc£ 

3 y r a j ©£#D N AiE?i]#IEl^7 5 y »E5!1* a - K 
LT^KiflBI/fc. h P M - 1 ft ft L« V« 

3 y r a j ©K?!l*Siai#-t 5 5 

nmm t h p m - 1 ft* v $s$©flh©^ - a y * - r 

|5DNAtt, &at3ftT^* P CR-**R»tfe (Kam 
m a n y> . 1 9 8 9 ) K *3 r « ft H * ^ a. fc # & * ffl ^ 
ttRLfc. S*3D£ t- h P M - 1 fit* VfS#©»H-fcKI LTSE 
ILfc^Cs Hi' b PM- lft*L«V*«© 1 OiD 
jftft|©A-->-» y * r bj ) *3-K** DN A 

4 fls|U HtSiit h PM- lfSfcHUVtt*© 58 

©ilJjn©^- •>* 3 y (/n'-c/* a y r b j . r c j . r d j , 
r ej . Rtf r fJ *3-K-r*DNA*f|E»L^. :n?> 
©fiflD ©'<-•>" 3 y tt. »-a-->* 9 yfr&© 

mitz^v* «&?«© c: n & ©m pcri 
fozntz. d NAEWc*ii?s*ft*iAr4 p c r r 7 4 
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£ # a _ y jfi L s ^ L T IS?IJ L T D N A IE ?lj # ® ^tt 
8t®il*5Ce^T^'5Ci*fitffiLy!:, IS *§ $ ^ hPM-1 
{a*H|VWA-'>- 3 y r f j © i£ ?ij £ BS ?ij # # 5 4 £ ^ 

b h P M — 1 ifift VfIM©a^ O/s - 3 70DN 
Affi?!I*E^J3iStw<fc*3StffiL^Sfe> SifiRk h P M - I iK 
ft V i£« £ 3 - K -T * D N A £ . t KlS^3-Ft5D 

~ y Lfco thPM-l^ftVUL 3 - K-T 

SDNA^t h L « C 3-KtSDN AE?!lKiI*S L 

/wo S^J^t hPM-ljJt*HHV$Ii^3-Kt«DNA 
$th-l c i® # £ 3 - K f <S D N A £ itlS L fc . S 
i^t: h P M - 1 JS#OJ;*)Ri"«^©568*ISRt5fc»^ 
mitC^t-^^^HCMV^Il^^^-^^gjSLT. H C M 
V 7* n ^ — 9 — • jyAyf-pfl$t j-xn^y— i/g y 
~7 7 9 9 — (human elongation fact 
o r ; HEF - 1 a) 7 a * - ? — - jl y y — IZ X <0 W. 

^lifc (Hi 5^#i®:i) o 

ftciiJSt HSV«iSA-.>- 3 y ( a ) i . H II v $1 
# A - <>* a y (a) - (f) 0t^toa^^*t h I L - 
6 R'MDtS^K^^TSRU ^LT^0iI. H«ti 1 1 
iII¥8B^iBIK^*5«fc"5^N L II /v - ^ a y ( a ) > H A - 

g y ( f ) t~$^^Jti&nm$L^ hmfrfr* * ? p u - 

M/tft (a) t I L - 6 R C^^t Slg^^S 



$r fc * /8 ft 
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V Si M £ 3 - l-'tSDNAOgg 

& ^ fc. te^;w© 5^ ^te^^ ©&¥©&£ 

h P M - 1 fit*L«ROtH«* 

H5t-r 9 c_o_saiia^ 

&RNA*W»Lfc. v**PM- llft*VH«*3- 

-*K c DN A*^*Lfc. SffiBSct H«XttH|V«* 
* 3 - KT * D N AK5!l©PiSfi*S5t «fc ^ £&*t * n - p c 

« Vtffl* CWfc-r c D N A*fc P CR4Hft* 

Bi*tbL«V«**3-Ft*DNACO^T, 28 

i^P 9 4 0 8 bp©^£ 

flb^F *} Ji^ 2 9 9 bpOPCR4lS*lt*^fc. 
jELH*4 X© P C R P C R4*DOM*lOft 

9 0 UT5I^P CRM^M®^ 1 o 

K hH«V««Kl-P^T^tt9 2»» 

©P CR4WMb, 4 4 4 b P 0S^ 

tU *LTfll3ftt3 7 Ob P ©**©Jfi^P. CR4W^'* 
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ofco L*LS#&-©»^ JEL < *^Jfi^2f© P C R£ 
jK!ft:b<PCR£flR*l0££j£*©*8P#- -r«*>-6lb9 0% 
tz 0 IL^t'f X©PCR4««lttPCR4lSllO^ 
£ Jjfc M © Ift 1 0%£iBS'«*^fc. CUft&©tS*fcU S fg J£ 
t h V 3-Ft4RNAO»«> *r *< *C 5fc £ d £ £ 

£©E?lJ*<HS*Sftfc*^ JS ^ # © P CR 

6. LlSifHgiVfliO^ftl^^TtDNAOtS 
© gfl# *< X It T ^ * 3 <k*<9!&j{rfc:#^fc. Ifc * £ *l fc £ #1 

*»t;DNAiE?Offl«itc<k»)s c n <b © ee^ij « ^ 7* ^ ^ * 

p -j- y $ •? ? —%f$\\<D n V ± V V 7.%L&\ (Br e a t 

hnach. Ann. Rev. Biochem. (1 

981) 50 : 349-383) Cffiat*Ci* <l Ji^i 

ii v %t m © is it €» ^ <t "i" *- sft * ft * * 7 * ^ ^ x K 
t&wzntz. * n«J3ct h l*v »*©»«■»£■&$> 
^^ai k: jfcjs <* -tt fc £ ? -e & ^ . - n «b © x r ^ x k 

^_ _ 7 ^ 4, -8Bffi*|»*-r £ tz «K t 

L II S. H II V $1 $ © * ft % ft A - a ^ r a j &. r f J 

£ 3 - K^£DNAge?Ij0:fr-f;^£:|£5E£mI§fi©P CR-I 
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IS* (E*l#* : 5 4&tf5 5 ) (DW#©'J-^-E5!l*3 

Ztl^Ohnylifeife^ SilSthDl. 3ffi#© 
V$l$ ( V e r h o e y e n 1 9 8 8 ) *3-l-'t«D 
NA©f«C*?^Tttffl*ftfc^**/' H«'J -*'-l£?lJ 
(M. S. Neuberger<bs Nature (1985) 
314 = 2 6 8 - 2 7 0 ) * 3 - Ft*DNACft*ti. 
9i«bFDl. 3fii#*3-Kt*DNAtts ■r^^fttt 

fr&©££©fc«>K:tt*5"e*>**^ LfrLHCMVO^i 

(M. S. Neuberger^.Nucl. Acids 
Res. ( 1 9 8 8 ) 1 6:6 7 1 3 - 6 7 2 4 ) 
ttt^. li^C h PM- lfit*L*RCFHt[*3- K 
fSDNA o 7' 'J yrnt-^-Wrnt-^ 

-^ffl^*^**-^*?^*^*^**^ 'J — — i£ £iJ 
*©4 y hnytt. Siit hV«**3-K-T*DNA© 
PCR _^ D -5.y^K:J;*3»*$n^ 1 2 £ # H 

© d t ) • 

P M - 1 }Ji*HiV?Ii^3 - Ft5DNA>kM-K 
HJU^a-K-rSDNAiClBl©^ ^ h a y |*| © #j 1 9 0 bp 
©#«t6WDNA0#ffiT&S<!:%a-<s>*ifc. SitJfc «=■ H B 



WO 92/19759 



PCT/JP92/00544 



32 



l-8H|HVfiUS(P. T. J o n e s £ . Nature 

(1 986) 32 1: 522-525) «3-Ft«DNA 

CUt i43l5t5 D N AE?iJfr fcilflUK t h P M - 1 HII 

V 3-KtSDN A £ttlS L/c. 3 CD*|DOll»fi& t 

h V £ n - Kt5DNAtt-7<5xNP©HiVli ( M . 

S. Neuberger£>^ Nature ;M. S. Neu 

I 

b e r g e r <b > EMBO J. (1983) 2:1373 
- 1 3 7 8) * 3 - K "J* <& D N A * & ft*! $ ft fc . Uti t 
h H « Vfffl«£ a - K"T * D N A <fc. ffe^^* * -CgflUfc 
t h Vi|«*3-Kf «DNA*ISt«fc»©B amH I 
9J{4 £ © |BI © 4 ^ hnyifCSStillll 9 0 bp © C © * h 
W- y * tts St&Jifc t h V $f J®£ 3-Kt«DNA0PCR^ 
a-~y ^*CDiSgT'|^*$ftyio 

1 ft ft L ft ft H II V ft « 0 ft ^ - •>* a y © D N A ffi ?lj ft 

a* 7 $ / & IS #J £ K ?!l # : 5 7 ft 5 6 (Z T , d ft £ © 
D N A E^IJ . £.2 IZTKLtzMffimt FPM - 1!S*L«V 
pIM <D * - •>* 3 y r a j N 4tfC}i3CiL/fciliJfit h P 
M — 1 St # H IK V $S m © - •>* a y r f J *3-KtS. H 
EF-lor^il^^^ - (El 5) Cj¥ASftfc*£^ - ft 
— h £ ft fc COS l 1*1 T' #3 2 

P M - 1 JJi^^^^W^^M^-fr * d h f r .itls^^ 

*B*j£>Lfc*8fL^HEF-l *#fe3t^**-£flsiSL;fc (H 
Jfeflfl 1 0 ft IS 1 o XRS © £> <5 (c r i P 
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P 1 e d) S V 4 0 7*n*-*-£jg*£Lrt:d h f rifted 

itL*© LT, thr-lHi^HitSHEF- 

! ^^-cajAUfc, um& thPM-li/i#L$I£f£ 
^tSHEF - 1 or^^-Rtf Sift JK^ h P M - 1 tfrfrH 
i^lSItSHEF - 1 ar-d h f r^?^-£CHO d 

h f r (-) mmizffifti&w&Wi Ltzo ^^stcm^n 

fcCHOIBBSS*. ?^*«>K*tf*f 1 O^OFCS 
&tf 5 0 0 g /ml © G 4 1 8^tWt«A 1 p h a - M i 
nimum Essential Medium(ar-ME 
M) ^TSJRLfc, itfc**MIfiC5te£r>T. CHO« 

o g/i o 6 ans/B$ nowmut t h p m - 1 ifc 

-7^**7 ^ D-t^jji^AUK 1 2-2 0 © # *, /< - L 

m ( k D vsioFRit f « Liivfiioty^^-r 

(HSG) I~IV©FR£0tl|5l14. S.i^'-r^X^y^a- 
t;^fljAUK 1 2-2 0 © H II V ?Ii© F R <!: t h H «l V 
ii©t7'^^-7' (HSG) I — III ©FR£©*BI°H4£ 
M 4 JC tf; "3" o 
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v^xAUK 1 2-2 0 ta*© V «!«0 F R iS5 8 * O t 
7' ju — 7* © t h v pf M © 3 y -fe y-tJ- X i£ ^IJ © F R t © Tal © 
is] -ft (%) 

A . L!KV1SB«£*?tf5FR 

HSGI HSGII H S GUI HSGIV 

65.8 64.0 67.6 67.6 
B . HffiVfK#K:*?tt*FR 

HSGI HSGII H S GUI 

58.6 3 5.3 49.1 
14 (liLfc^C. 7nt;;t3-tfl/|SftAUKl 2 
-20©*y^-L«(*L) V ?! $ l± „ b h * L SK V ft « 
©•9- 7' ^'^-7* (HSG) I— IVi^n^nPieS (6 4 ~ 
68%) © ffl Mtt * * 1" . ? y< 2 <DD a t a ba s e 
"LEEDS" ©*£§££ HSC-IVdR-fSb h jfi # L 
en (M. Schneider^,. Physiol. Che 
m. 3 5 6 , 507-557, 1 9 7 5 ) © L fl V ft$*<It 

fit* P M - 1 © b UltKl^^tlTl^t h J/t^fc R E I it 

HSG- I IZ ML, ■?<5^i>' ^n-t;i/jjt*AUK 1 2 - 

2 0 OLtlVf lili, 62%©fflfHlti*^-ro &ti-W 7-. 

^ n-t/i/j^ftAUK 1 2-2 0©LfS©c a n o n i 
c a lffii£f$£>^T<^<5> (C. C h o i h i a ^ J. 

Mol. Biol. (1987) 196:901 — 917 ) 
# £ L 2 L e n J; 9 RE I t £ < - i* f -5 . 
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±|B^ «fc *} N v^^^y^a ;uini# A U K 1 2 - 2 0 
© L t$ v SI $ © t M^i:ffl^-5 t hJSfrtiiiff Lfc H s G 

I4K*«{:, AUKl2-20jjt^OHHVfIiti, 

t hHUviiof 7'^;i/-ri (HSGI) ii^I^ffl 

Btt***. * fc. D a t a base "LEEDS" ©tt 
^ttOHSG IKltSt hfil*HAX (St o 
liar, B. D. etal. J. Immunol. 13 9. 
2496-2501, 1987)*<AUK12-20J/ifr© 
H«Via«CWl/Tft6 6%©ffiH14**'*'. * d T' H tfl Bfc 
t h A U K 1 2-2 Oia#©H0Vffltt©»8tfc*?^"C«U 
HSG I « r * t HJi^HAXOFR, Rtf^HftCHSG 
IClt*FR*Ht«t FSft4 2 5 8t*H« Vffl* 
(Kettleborough C. A. . Prote 
in Engineering, _4_> 773-783, 19 
9 1) ©FRtffl^S, AUK 1 2 - 2 OfjiftH 

« V iffl « Ji k hgft4 2 5 fit * H II V ft $ © /n' - •>* 3 ^ a > 
^64 % © ffi Ir] 14 £ 3" . 

mmm b b a u k i 2 - ?- n tftfe l g v w*©tttt 

OS* C«k k hAUK12-2 0SH*LfflV 

5 ft ft b h A U K 1 2-2 0 ifcfc LiK Vft«£K3t L fc. 
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V L AUK12-20 

RE I 

RV L 



FRl 

1 2 
12345678901234567890123 

DI VLTQSPASLGVSLGQRATISC 
DIQMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDR1 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



V L AUK12-20 
RE I 
R V l 



FR2 CDR2 

4 5 

567890123456789 0123456 

WYQQKPGQTPKLLIY ASNLES 

W YQQTPGK APKLL I Y 

W YQQKPGK APKLL I Y ASNLES 



V L AUK12-20 

RE I 

RV L 



FR3 CDR3 

6 7 8 9 

78901234567890123456789012345678 901234567 

GVPARFSGSGSGTDFTLNIHPVEEEDAATYYC QHSRENPYT 
GVPSRFSGSGSGTDYTFTISSLaPEDI ATYYC 

GVPSRFSGSGSGTDFTFTISSLQPEDI ATYYC QHSRENPYT 



V L AUK12-20 

RE I 

RV L 



FR4 

10 

8901234567 

FGGGTKLE I K 
FGQGTKLQ I T 
FGQGTKVEIK 



& : t y ? — 7 4 y £ ft L tz 5 ® © % 0 \s* * Y li C A M 
PATH - 1 HjftftoK 8t £fc^T2E;i&*i;fc & 

(12 <D&zmm<D z t) . 
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Elib FAUK1 2-2nffittH«V««g)«lt 
ffle<2>9*£<k *) . Si^t h A U K l 2 - 2 0 Kfr H* 

V$l^©^lt^S^^thV„ a 4 2 5fi)FR4ffl^*. * 
i CoLT^ItL/cSi^t l-AUKl 2-2 Ojji* 

H II V $1$ £ 3 - KtSDNAO^ U * * K fi^U «* ^ 7" ^ 
|£itj£fchPM-l]ftft©*§'&£lsl«li;:M# 

ur^ •> y r&nmwL t fauk i 2-2 0 £3? 

$ €>C. 8* A b UUK1 2-2 Ott*H*V»*©'< 

?|J * & 6 £ ^ -r . 



* 6 



FRl 



CDRl 



123456789012345678901234567890 



12345 



V„AUK12-20 



EIQLQQSGPELMKPGASVKISCKASGYSFT 
ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 
QVQLVQSGAEVKKPGASVKVSCKASGYSFT 



SYYIH 



HSGI 
RV„a 
RV„b 



SYYIH 
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V H AUK12-20 

HSGI 

RV„a 

RV H b 

RVhc 

RV H d 



FR2 

4 

67890123456789 

W VKQSHGKSLEW I G 
WVRQAPGXGLEWVG 
WVRQAPGQGLEWVG 

I- 

I- 



CDR2 
5 6 
01223456789012345 

A 

YIDPFNGGTSYNQKFKG 
YIDPFNGGTSYNQKFKG 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhAUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 

HSGI RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 

Sv„a RVTMTLDTSTNTAYMELSSLRSEDTAVYYCAR 

RV H b K V 

RV„c - " 

RV„d K----V 

CDR3 FR4 

5678900012 34567890123 
AB 

V„AUK12-20 GGN-RF- - AY WGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RV„ a GGN-RF- - AY WGQGTLVTVSS 

RV„b - 

RVhc --" 

RV„d 

t± : b h -9" 7' ^- 7* I V „ ft® ( H S G I ) tZ £ ^ T 1 

-7 4 y^^Lfc2ffl07^i«HSG I ^ytyf xl£ 
?IJ4J©T $ J m tm^ o RV„ b, RV„ c R R V „ dil 

t HSftHAX (J. Immunology 1 
39, 2496-250 1. 1987. SLE.|fi*B» 
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cdt 5 y ^@e^ij«- ©iSCiS**© F i g. 6C§2«$*lT*?0. 
*n«3-KtiDNACJl^*? KSJUttF i g. 4 & 
ff5£gB*3ftT^<&) OFR^fflMSifiHt h s 1 e 1 
2 2 Ofit*©H«v»aA-->*a y r a j - r d j 
7 ^ -T £ r> fz Wt It L it. 



% 7 

FR1 

1 2 3 

123456789012345678901234567890 



12345 



V H AUK12-20 

HAX 

s le : 




SYYIH 



1220Ha 
1220Hb 
1220Hc 
1220Hd 




SYYIH 



S 
S 



FR2 

4 

67890123456789 



0122223456789012345 
ABC 

YIDP--FNGGTSYNQKFKG 



V H AUK12-20 

HAX 

s 1 e : 



WVKQSHGKSLEWIG 
W VRQ APGQRLEWMG 



1220Ha 
1220Hb 
1220Hc 
1220Hd 



WVRQAPGQRLEWMG 
I- 



YIDP--FNGGTSYNQKFKG 
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FR3 

78 9 
67890123456789012222345678901234 

ABC 

V-AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HAX RVTITRDTSASTAYMELSSLRSEDTAVYYCAR 

1220Ha RVTITVDTSASTAYMELSSLRSEDTAVYYCAR 

1220Hb V 

1220Hc K V 

1220Hd K V 

CDR3 FR4 

10 11 

5678900012 34567890123 
AB 

V„AUK12-20 GGN-RF--AY WGQGTLVTVSA 

MX WGQGTLVTVSS 

1220Ha GGN-RF--AY WGQGTLVTVSS 

1220Hb 

1220Hc --- 

1220Hd -- 

y±: s 1 e 1 2 2 0 H 3*077^-7^ y${H^2i 
0gSttHAXOFR^«)OHU*t. s 1 e 1 2 2 OH 
b, slel 2 2 0 Hc^tfslel 2 2 0 Hdi:-9^T 

t h 1 L-6 RHjlttUIlO*^ 7E*X«SS«^ 
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^'n^^^UIS (human cytomegalov 
irus immediate early;HCMV)7* 
a * - 9 -&mm f & Ofrfi- £ L ^ 0 HCMVrnt-^- 
Z-g^-f Z^m^i 2 * -(DffllZ HCMV-Vh - HCr 
1 N HCMV-V L - HCk x HCMV-l2h-g rl . 
HCMV-12«-g«|f^T^ P SV2neoKl4* 
t5t© ( H 1 £ # M © d ) A^ttiS. 

X o y y - •> sr y • 7 r ^ ^ - 1 « ( H E F - 1 or ) rat 

ttHEF-12h-grlRtFHEF-l2k-g* (08 
Rtf 0 9 ) „ Mtf CHEF-Vh - gr 1 Rtf H E F - V t 
- g k (11 5) 

Cdhf r iSte^^^WI"^ d h f r itfe^ 

£ # W 3* £ §£ ^ * ~ « #1 *- D H FR-AE-PMh- 
grl (010) > DHFR-AE-RVh-PMl-f 
(il l) 

Ktt-rnwfs * » h « s r . t h i l - 6 RtiMt^ 7 ^ 

*:E/*n-*;bifffc©L«Vtt8fttfH«VlSiaU Mtf Kl 
iLiV$li^3- KtSDNAR^HiVf 1^3- Ft 
SDNA*!llt«. :tl^t^ tML-6RC«tU 

ffl -C & -5 . ^jili'AUK12-20, 
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PM-K A UK64-7.RtfAUK146-15T<&£. 
LII V ®®\tm^&%Zn&^ : 2 4 . 2 6, 2 8 3U± 3 0 K 

^: 2 5, 2 7. 2 9, X « 3 1 C*t7 $ ^ »EW*^ 

~3 1 C3*r** KEWC«k*) 2- KSftT^*. 

* & 93 tt * fc . 
( 1 ) b h LaCtSBRtf^** LIIV?1I ; Sfetf £ 
( 2 ) b h HtRCW^R^^^^ H« V«* : 
£ A/ j£ £ . thIL-6RKl*t1"«*>7Jjl*t-SI^ 
So -e * LII Vtf^&tfv X H« V fllJgl^CFKl C ft <b Z 
3-Kt-5DNA[iiIfi©I9ffc^. HtJ|2h b LIIC$IM 
ttttS© b h Ltac«|«-Cife* d ii^S, ^t-cWitft 
h * CSI$T'&£. H!llfithHjiC$l^«ttS©thHlIC 

-rtsDNA*t^•c«**a' 5 ^-^ Mo'uxy^y 
£ «fc 0 HIL^aiBS© d* i £ m ± tt! HS £ PI H ic » L . *'L- 
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t«DNA*tfC7^^H«V fttt&tf t h H « C 3 

- K-T * D N A**-©* 3 ^* * -K*A U * L T t£ 

* H HJ 1* $ & K - 
(A) ( 1 ) t h LgiCMi> &tf 

(2) kHHFRsRtftML-6R Ctt* £ -7 * 
a-*;bin;fc©L«CDR£#A,-C«* L«V»«. 

£ A/ fi5t & L ffi ; 3£ t£ 

( B ) ( l ) t b H0C«*s fttf 

(2) bMflFR^^tHL-eR £ -7 $ * 

* / * a ;u}ji#0 H !£CDR£#A,T'Ji££H$IV$Ife3. 
£ A; T* Ji£ -5 HtOI ; 

» * L^JK*K*? li. ml IB L* C D R lige^lJ#-^ 2 4 , 
2 6, 2 B&tfS Offl^rft^CSStLST^SlEJIlT!*) 

/ ggi£?iJ£W U H<lSeH0 C D R ttEM#^ 2 5 . 2 7. 2 
9 & tf 3 1Cjk**i«7U KS5I"C*^»7 5 7 Kfi^O 
©«H#* 9 n« T 5 j 6£i£?'J£W L ; mile 

b HIFR^RE ic6*tU©-C*^ ; «F SB t b H II 
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FR«NEWX«HGS I n y -fe y t ^!2?iJXtt H A X C 6 
^t5fe0t2bf) ; ftJ f 2 t h L « C tffl « t h a: C$f$T'$> 
*) ; * LTmJggt h H«[C««W:k h-lCt$,5, 

L ^JK«IK*?^T tt. L«Vtffl«li^2Kl*?t^TRV L 

RV„ a. RV„ b. RV H c . RV„ cU RV„ e X«R 
V„ f tLT^SilST^SEJI^f t«. T$y»E?!l 
RV„ f #g Ll^. 

Hit j£ fit # 0 IS it © » C ttx 2 S^OHS!^ * * "f 

a*-^-3fi©cr<!:*5feia«08l1ffl*©^<!:K:«5K:3E«L^:S 
fll Jflc t FH II £3 - Kt"5DNA£#A,T* 

t h H IK £ 3 — KtSDNA^f-O^S^^^-CiALs 
Sl£g|$ ttfcH±*l!IIIS* << y - tt y - t" h n T'igS 
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5 y A _ % 4 * y^&9 u t \- ? v ? 4 — - V ^ iS ^ «fc 
§ *. H*k:*IIW©*^7 H«Xtt I* HS[ttL« 

Sfc. *»9l©LttVlSttC D Rfttf H«V««C D R t>. 
fit*-?** t f> I L - 6 R ii^ta^t'^ . * 

-Ft«DNAtt*/7H«*3-KtiDN AX liStt^ 
*ISl510L«va«CDR$3-KtSDNA;iI 

CD H IS V $1$ CDR$a-KtSDN A ttStftJiK t h H II 
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DNAi1flS0fcfeCffflT3&5 9 

m m m 

d ft^d; 9 ;£& H J0&ffl ft£ ©-e tt« 

Igjfeffl] 1 . b h I L - 6 RKMf ^^^^^^ ^ o-f ;u 

ffitt g> V SH « & 3 - K -T S D N A <D g p - y ft; 

b b I L-6 RCSt'S^^xt/^ n-t;i/}J[fr0iIi 
*$ £ 2 - K "T * DNA^^OiKUT^ n-yfttJto 
1 . R N A 0 1 1 f£ 

yW7*'J F-7AUK 1 2-2 Ort>£©£RNA£. C h 
irgwin^x Biochemistry, 1 8 , 5 2 9 
4 ( 1 9 7 9) C «fc (J K « £ ft T * # i£ £ ft o T 91 33 L fc . 
T & =b "5 . 2. 1X10' ffl0AO''J F-7AUK1 2- 
2 0 © 8B B§ £ 2 0«lffl4M^ r 7i < >' , /f*'>7*-l' 
( F u 1 k a ) xp T* ^ £ Kl * * •>* 1- 4 X $ * ♦ * * *>" * — 
h £ 31 /|> ^ # © 5 . 3 MHIt-ir ^-5i*ill±i:ll & 
Cdft£Beckman SW4 0n-^-if?3 1, 00 
0rp> Ct20f524 B# Fal it >l> # II f £ CiKJ^RNA 
*tt«S$-tir^, R N Atfc««j£ 8 0%x^y-;PtcJ;*3 Sfe& 
-ELTliH EDTARJFO. 5% SDS^^tt^ 
lOmM Tris-HCl (pH 7 . 5) 1 5 0 1 ^ClISU 
*LT*ft£Protenase (Boehringer) 
£0. 5«g/iliS«<k?CSllDLfcfts 37UT20* 
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RNAtt&'fe)* 1«M EDTA^ttt^lOrpM Tris- 
HC1 (pH 7. 5) 2 0 0 // 1 HiStfc. 
2 . — :£« c D N A £>&J& 

j W . Larrickk. Biotechnology, 
J_, 9 3 4 ( 1 9 8 9 ) £ck*)3B»3*lT^S:fri£Cf£oT 
-«cDNA«m*fc^ «|B©J;-*K:LTHSLfc 
£ R N A0|f] 5 /i g £40mM K C 1 , 6mM M g C 1 . , 10 
mn***Xl>4 h-iU. 0. 5»M d A T P . 0. 5 .H d 
GT P, 0. 5.H d C T P. 0 . 5>M d T T P . 3 5 u 
M oligo dT 7*7^-7-(Amersham),4 
8^^. y KDRAV-2IR9IP* (RAV — 2 : Rous 

associated virus2;Amersham) 
&oc 2 5 a ^ v hOtMfeS'j*'^ - (Am 
e r s h a m) *#Wf S 5 0 »M T r i s - H C 1 ( P H 
8. 3 ) 0 // 1 Hiit, * LTC ©Rfcft^** 

37-CCT6 0 »|BI 4 V * * ^ ~ »~ ^ * L T * 0 * U ' * " 

( p c r ) ^o/c^t-Etf ffiffl i**. 

Thermal Cycler Model PHC-2 
(Te c hn e) ^ffl^T P C Rft*ft^c 

( i ) ^^^L«V««»3 - K & itfe ? © W 
P CRftC«)flt^70-tt, EH#* : 1 ~ 1 1 C 
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itMKV (Mouse Kappa Variable) 
7 - ^ 4 -7 - ( -7 x * y^aLl'J-^-E^iA^'J 
>f Xt5) (S. T. Joneses Biotechnol 
ogy,_9_. 88, 1991). R&mW&^r : 1 2 H^-f 
MKC (Mouse Kappa Constant) 7* 5 

^ -7 _ ( v $ x * y *m l ii c ssm d: ^ 7* u *r * % -t * ) 

(S. T. JonesS>. Biotechnology, _9_. 

8 8. 1 99 1) 

* "f N 10 mM Tris-HCl (pH 8 . 3), 5 0 mM 
KC1 0. lmM dATP. 0. 1 mM dGTP. 0. 1 
mM dCTP, 0. lmM dTTP, 1. 5 mM MgCl 2 , 
2. 5i-v ^DNA*^7- -fe'AmpliTaq (P 
erkin Elmer Cetus), 0. 2 5 //M0^ 
*l-5-'*l©MKV7*7-f-7-. 3//M0MKCr7^-R[f 
-*fg c D N A«^«OSfiitl^«I lz/U^tt^PCRll 
II 0 0 *# 1 £ 9 4 "C CD fcj Jfflffift K "T 1 . 5 #|BI * L, T & 

9 4tCt 1 # 181 s 5 0 *C iZ T 1 # IS] & 7 2 *C H T 1 # 1BU 

c0liIJ?^Jn^L/co c:cD^jg-9-^t?;b^2 5 HStft L 

RiSil^fcJ* ^ ^>tl 7 2 'CUT 1 0 #!8W y * h L 

/v- o 

( 2 ) -77XHI1VpIM^J - Kf 5 c DNAOii 
P C R 0 £> CD 7' 7 4 v - £ L Tie^lJ#-^ : 1 3 ~ 2 2i3 
ilMH V (Mouse Heavy Variable) 
7 -^^v— 1~10 (S. T. Joneses Biotec 
h n o 1 o g y , _9_, 88, 1991). & i£ ?U # ^ : 
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23 C^tMHC (Mouse Heavy Consta 
nt)7*7-f-7— (S. T. J o n e s £ . Biotech 
n o 1 o g y . _9_. 8 8, 1 9 9 1 ) ^ftfflLfc, H!e3. 
( 1 ) tz&^X Li Vfl^itte^JiiiiK-^TtfiiiL*:© 
£ |sl L> 1Z. £ *) it 41 * *T o . 



4 . PCR*ffift <nffi»fc*a ; Wrfrft 
l»KOJ;7CLTPCRtt{:<k»)««l/fcDNABrM-*Q 

IAGEN PCR4«»»»*yF (QIAGEN In 
c. US)0^t»8U tLtlOiH M g C 1 * Rtf 
l50mM NaCl«tft5l00»« Tris-HCl 

( P H 7 . 6)4>T103.-vh OilflPS&S? Sail (GIB 
CO BRL) *fflt>T3 7tCt3«fiaififttfc. 3®i 
■fbl-S-ft^^i^ — ;i/ & 0 s ^ a n * ;i/ i» T* tii L > * L T D 
N A£x* y -;i/tti6K:*k 0 @iRLfc. DNAtfcJ5«» 
*10aiyKD«SB*XiaI (New Englan 

d Biolabs)CJ;^37 , C(IT2 mfflffiitL, * L 
T4f«DNA|ifr$> ttHATtfo-* (FMC B i o. 

Products, #B) ^ffl^57A'°-xy;Hi^» 

#34 5 Obpl0DNA|K-$tft«7*'n-Xfr5?O*) 

H©2mM EDTAS.D C 2 0 OmM NaCl«tltS20 
mM Tris-HCl ( P H 7 . 5) 

7 i y - * n a * ^ K «fc *) ffl tB L x ^LTDNAgfi 
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f5 10 mM Tris-HCl ( P H7. 5) L fc. 

Z r> Lis y ^ S L «[ »I Sltffi « * 3 - K -r S itfe T 

T^jSfe-f-^"#^T^c5 D N A 8If >t £ <> ±|SDNA8lfK- 
tt^fnt*fl)5' -*3fiCS a 1 Iit^S^t^^ 
*CD3' -*«4wXma I £ *T * . 

5 . ^tfe» ^gtetft 

±12© <fc C LTl^Sa *) X * y AS L II ^ 

- K1'5iHE : f^t^t•fi!c5S a l I - X m a I DNAifr 
ft 0 . 3j»g*s r7^U'pUCl9«Sa l iRffXm 
a I -CiB-fff * :iC«k OilK^fc p U C 1 9 ? 0 . 
l„g^ 50 mM Tris-HCl (pH 7 . 4), 10 mM 
M g C 1 2 , 1 0 mM i/ * * X U 4 r - JV „ 1 mM X -5 )V 5 i/ 
y. 1 mM ATP, 0. l/zg/BlO^^t-HT^y^yR 
2 ^ - y FT 4 D N A 'J — k" (New Eng 1 and 
B i o 1 a b s ) £#WT 3 RJBtB^«3 + T . 1 6 t 

1 6 B# L fc. 

7 tf 1 ©±SeiSlg^^^^^Jli® D H 5 V * 

•r y r Sffl 2 0 0 * 1 C fln & x Z LT Z <DWW&7k±-7: 3 0 
#RSK 4 1 #13* LTStf* hi? 1 #1BJ#B L fc. 

ft^-C 8 0 0 p 1 fflS O C^ift (Molecular CI 
oning:A Laboratory Manual, S 
ambrook^sCold Spring Harbor 
Laboratory Press. 1 9 8 9 ) £ 2JD *- . 
3 7 *C iZX 1 NfIUM y * * ^~ r LfcSU 2 X YTS^II 
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(Molecular Cloning:A Labora 
tory Manual, Sambrook£. Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±Cu©^II^$Ss 3 1 

§2XYTt§tfe5ml4iT*3 7 t CT-S»Sll/> ^ L X Z <D 
mm^frb. 7^*'Jft (Molecular CI oni 
ng:A Laboratory Manual. Samb 
rook^.Cold Spring Harbor La 
boratory Press, 1 9 8 9 ) Ct-,T7'^ 

$ K D N A £ II IS L tz o 
:Ht#^^ A^*n'-^AUKl2-20i:4 

-f 3 7* 5 * * K * P 1 2-k2i*^lf:. 

iieffiM^iCt^T, A^'ij K - -7 A U K 1 2 - 

■f £ 7* 7 X $ K £ S a 1 I - Xma I DNABrK-fr&ftJfc 
Lv -?Up 1 2-h2^^L/:. 

Igjfjfcfflj 2 . v^X^y * a — tr ;u iff © V *W M £ 3 - Kf 

a D N A © 4 o-yft 

PM1, AUK6 4 - 1 4 6-1 oiliffl^t 

T S2 ® 7* 7 * $ K * : 



if fz Kc M fie 
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t^jHE^^tttS^^X^ Kp PM-k3 ; 

, w -f r _ 7 PM 1 * * © H II V $1 M £ 3 - K "J" 5 it 
^^tft^mU'P PM-h 1 ; 

/W 7 * u p-7AUK6 4 - 7 4^©* 7A'iLiVil 
£ 3 - K-T 5 £ 7*7 X $ K P 6 4 - k 4 ; 

aO''J K - ^ A U K 6 4 - 7 * * © H « V £ a - K 
t5ilfe?^tW-r-5 7 , 7^ $ Kp 6 4-h2 ; 

;n W 7* 'j F-7AUK 1 4 6-1 5 4*©* 

3 ; 

yW7 - u K-vAUKl 4 6-1 5**©HfiVli«*3 
- Kt5iHE?^t : lt5 7 , 7X^ KP 1 4 6 - h 1 . 

± §e r * * $ K*twt**»B*ii> Na t i o 

nal Collections of Industri 
al and Marine Bacteria Limi 
t e d £ N 7'*'^* h ^m^m^^-C > 19 9 1^2^11 
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S e q u e n 
B i o c h e 

sr. iiiB 

2 N N a 0 
- )V $ ■£ . 

w -r * 6 % *• 

;i/ £ 1 0 % ^ 
* & 3£ L fc o 



D N A g)iggffi9lJg)^^ 

X $ K * © c D N A =r - KfS#©fi£K?9** 



a s e 



™Version2. 0 * v b ( U . S . 
mical Corp.*S)£ffl^Tfcj£L 

CkTCUH&^r?^? K **J 3 // g £ 0 . 
HKlefc9£ttL. ie^lI^Sffl ? 7 4 -7 - <t T - 
LT+v h^ft®^^{:^^t 35 S-d ATP 

ij t ^ >; n/ T $ K y n' C T 11 §v & IJj L & , ¥ 
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2 4-31 t:^t. 
mmm 4 . CDR <P&£ 

l a&tf h mco v$$®<D&$&&imm s^KSflKft^w 

fip'-6ffl»tt*3£«« (CDR) H«fc*>«*S3ftT^ 

T^Stfs — 2Ts CDRl9«CD7$y r KBE5ll©'srS&tt«S«> 
(Kabat, E.A. h Tsequences of Proteins of Imm 
unological Interest j US Dept. Health and Human Servic 
es, 1983) o 

fB« © _b83 © 7 $ y E?9 K & S . ^UKa ba t £ © $g 
gCl-^T I L - 6 RCitt^^^ty *n— -J-;i/Jji;#© 
& V J$ © C D R$I 9 £ ^ -T iD < ft ;£ L fc . 

£ 9_ 



7* 7 X 


$ K 




CDR(l) 


CDR(2) 


CDR (3) 


Pl2- 


k2 


24 


24-38 


54-60 


93 - 101 


Pl2- 


h2 
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31-35 


50-66 
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54 - 60 


93-101 
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99 - 109 


P146 


- k3 


30 


24 - 34 


50-56 


89 - 97 


P146 


- hi 


31 


31-35 


50 - 66 


99-106 
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mfem 5 . ^p-yft»jifccDN Ao%a(Oits ( i ) 

PCRiiC^Ha-W^tl/cAUKl 2 - 2 0 tfi&© 
* L H II© V $f 3 - Kt«cDNA*>^>7L 

I/Hi^3- KtSDNA^ttSSL/c. -r ^ * A U K 1 2 
-2 0©VIS«*3-Kt« c DNA*. k M* -f h>*'° 
*j 4 (HCMV) ©xy^y*-#.tf7'n*-^-£# 
ft S«9LflMnn%3' < ' 9- (HCMV^-<^-ii 
r*) (01. HJIi^J8 ) *T'k hCta«*3-K-r«DN 
AC*ftcatt"r*fc»K:tt^ AUKl2-2O})i^0Vi 
jB^a-Kti^^^c DNAE?I©5' -*3a5&.tf3' - 

m^r'n^tzo 2t7 hopcRrH^-^iituu 

tj _ ^ _ g£ £ij CD tb % 3 - KtSDN AtlA^f 7' V 4 X L s 
jjJj^W * SIR © » & © D N A HE ( K o z a k , M . , 
j M o 1 . Biol. 1 9 6 :947-950, 1987) 
^liL^LTH CMV^^^i?^-^©^ a - ~ y © *: 

»© h i n d in g&e^jBjR-f * fcfc^ Ltvasasr 
7 4 -7- (@e?'J#^- : 3 2 ) . rcf h« v«*a^rr 7 ^ ^ 

- (B£?!J#-§- : 3 3 ) £3H3S Lfc. 15^ P C R - T 1 ^ 
tt. JSI«©*»*3-Kt5DNAK:A^'J^^L, 

C pI $ ^ © * ^* ^ 4 ^ y ^ ® ^ to 61 ,J * ^ ® D N A E ^ * ^ 
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»©BamHl8ll*»StUUs L fl V SI $ ml ;S 7* 7 

j -7 - (ie^ij#-^ 3 4 ) . h ii v $%mm^y ? 4 ~? - 
( ee m # ^ 3 5 ) £ n ss l o 

PCRCkSillcaSx PCRi^i^H i ndlll & 
UBamHlCkOjlftL^ t h * II X « r - 1 II C ft $ D 

SB£ ?!l £ & JE L T P C R ffi £ ck £ Ifipl 4» £ X 7 - « 

tzmmLtz. % %m-< o *-£hcmv- i 

2 k-g k&tfHCMV-l 2 h-g r 1 

H C M V §£5! ? * - © fll it £ H 1 K ^ "T o 7* 5 * 5 K H 
CMV-Vt-HCuC^^T, V L ft M ft ;f © -7 7 X L 
0 V fffl * a — K S£ £0 T $> 5 d i^T^ 5 , iOflCi'^T, 
AUK 1 2-2 0 ArLlIVfl^^JfA-r^CitCcfc^HCM 
V-12k-gk$#fc, 7*vX$KHCMV-V„ - H C 
r V „ i8#tttt«©-e$xHtKViM#3-Ke 

?ij-??)5c<!:^-r§5, :0Wciu^iiAUKi 2-2 0 

OHj|V|j|«*jfAttHCMV - 1 2 h-g r 1 ^i/c 
COS&BffeT*©— (t rans i ent) &m 
+ ^^AUK 1 2-2 0ffi#©COS*ffllS-£CD-i§ttfi3i 
£ H & & . HiIIE^^^^^-^CO S «B BB C *? l> T I* & L 
tzo Gene Pul s a r g 8 (Bi oRad) £ ffl t> 
U Sv £ ?L & (e 1 ectroporat i on) £ «fc <9 D N 

A^COSffllStlSAL/:. -rtzt>*>, cosii^ 1 x 1 

0' l/nlCSUoCp h 0 s p h a t e - b u f fer 
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ed sa 1 i ne (PBS) CSit/s d©«?£>S&0. 

8 ml D N A ( # 7* 7 X S K K VM £ JD *. . 1 . 

9 0 0 *" ^ h (V). 2 5-*-f*n7T7vK ( # F ) © ^ 

sa^t i o #ra©B«»iia©«x x * ^ h n *• ^- •> 3 

y L $ffl B§ £ n l 0 % © * «r ifcJliL i* * ^ *r * D M E M ig 
i|( G I B C 0 ) 8i»H:J]ll)l/:. T 2^0®'! y + a^--> 

3 y©&. is#±i#£*«K LT*al&® tt-£Efc£ 

mmtiL&m&m (el i s a ) ti^^^/^ tn.^©ga 

t- 5 y X 7 :? h**lfcC0Saifi[OS*±i«EL I s 

IgG(Whole molecule) (Sigma) il 
.fcga-hLfc. ^nynfcSl, C O S mV&frb ©*8*-t 

yRtf & *£©&. 7^* 'J * * 7 r fit- k 

h I gG ( r s i gma) £ fln *. fc . -f y * * ^ 

•> s y©^. St5^# : itL^LT4 0 5 n« £ *J S % 3fe & # 
L fc. ^miLTftiSb h I gG (S i gma) 
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(EL I S A ) 

£ M T 1 8 v^/xi; ^n-f;i/gi#: T 3 - H 

Lfc, 1% BSAT7'D7^ "lifiliAl: h I 

L-6R (SR3 4 4) £ JJD *. . 

mftLtzik, C 0 S *fflB§*>£ <DJ8«±*f|£©HfS# L. * 
L T & 7 x ;u Jju /L . -f y * a - -> s 
7;u* 'J*^7r ^--{fa^t^fiit h I g G^Jmifc, 4 

y * a. - •> » ^R^'ftilol, «S«ffiift£Jjux.fc. ^ 

* a - •> g y © ft . & flS £ it L . *LT 4 0 5 n« £ *? It 

Z 0*£H£HI 2 Cj* L fc. * ^ 7 A U K 1 2-2 0? 
^-K-f-SiUc^OCOSailia^© h^y^^i^-yg y £ 
HJfcL/Co - © C O S ttlll&OJgSJtfl! -9" y 7'^tt:. I L-6 

5 iib £ *? It -5 ft 3fc K £ ft L s -9" y 7* >l> * <Z I L - 6 R U -fe 

b h I L-6 R £ I L-6CP&££Bl#-fSife73g)%!l;g 

L T i£ ife # £ "f £ fix & I L-6 Ri I L-6 £ 0 & 
£ EE ¥ T & S £ £ & n . kT * ?- y ft I L-6> 
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y ? n - + JVtKfr ( # % #] 1 ) f^-afc. y'u y * V ? 

f4*l& tH L-6R (S R 3 4 4 ) ^Jni/c, 

Xf*3-Vit I L - 6 t X ;b £ Jin *- . 

®c&Ltz'&, 7 JU * *) * X 7 r 9 — -e & & * h U 7* h T t* 

4 0 5 nai{It3!IStfc. SH^^XAUK 1 2-2 
0 * n-*;bffi#^»ttttJta£LTffilr*fc. & Rl ft © fit 

:©a**B3K:*l/fc. * * ^fiifrA U K 1 2 - 2 0 £ 

_bvS«. il. 2 y r^aglgT I L-6R 

L - 6 0 IS £ * E* L fc . -T « t) ■& . H3C«T'*tiD 
< N y 7* ^ £ ( fil # © & J£ ) ft # ft 4 0 5 n« K *? 
-5%5t]g*^-fbL. -9- y 7* >u * © fit ft # I L-6 Ri 1 L - 
6 c £ #US & £ *i 0 c: ft » tt fcf M 

0ft*fta>gt#«K«#WfHl: (O) K:tt«-Sc-r « z tfr 

h h m is as ^ /c o 

_gjyg|_6_. ^ n-y^c DN AOagOttiS (2) ( 4=- J 

7PM-ltitftg?ffg) 

%g * * - off as 

* > ^ p m - i ■6'<**-£ttaa-fsfc«K 
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^tiftlvnPM-l *L«RtfH«Viffl*£:i-K-rs 

cDNAi?n-yp PM-k3Rtfp PM-h 1 £ P C R & 

k - s (E^IJS-f- : 3 8 ) Rtftt®. V $$®<Dtctb<D'&3i7' ? 
J -7- p m h - s (E : 4 0 ) £s V -^-12^©* 

tB^a-KtiBDNAC^'fy'J/'f XLloKo z a k 3 
y -t? y -9- x E ?!J & H i n d in «IPR8Bi4£W"fS«fc-3K:S: 
it L fc . L0V»«©fe«>©Sl*7"7'f^--pmk-a (16 

: 3 6 ) h m v $i$© #> © sa^rr 7 -f ^ - P m 

h - a (ie^lj#-^ : 3 9 ) *x J □ - K "f £ D 

N A E C /n 4 7' V 4 XLfi^XT 1 ^ X K ^ E & 
BamH I ft] |fc SM£ £ W "f S £ ? K f£ It L *: o 

* L II v ?m © «k 2iSOiR*7 , 7'f^-*^)Sl'fc. 

<i: A/ <if <Z> a: L II £ t ^ T &K (ft S 1 0 7 © V y U ft £ 
tiT ^ & *K "7 $ X P M - 1 k L II IZ *? ^ T ttftS 1 0 7 1)< 

T^A'^'ycfeS, * > 7PM - liSfltofitlSfe'&ffittK: 
k - b ( : 3 7) * s ft® 1 0 7 *< T * v ** y 

>>* y ic^s «fc o KKSt Lti. p CR5ist:i§, pcr 

£ $J £ *f 15 Hindlll RlFBamH IT'lHUs 
LTpUCl 9^<^^ — (Yan i s he-Pe r r o n % 
Gene (1985) 3 3:1 0 3 - 1 0 9 ) C*7'^n- 
~V Ltz 0 DNAl^J^fOtv Hindlll - BamH 
I »T # £ $J ft -eLTHUVflii^-^Tttfggi^^- 
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HCMV-V, - HCr lC^o-yftl/THCMV-PM 
h - g r 1 ^LTL«VtS«K:o^TttHCMV-V L 
-HC«i:;n-y^LTHCMV-PMka-g k&tfH 
CMV-PMk b-g k^i/c. 

*,c 7 P M- 1 ffi;#©-iSttSi&3i£«£-f «!S2ffe 
g. g g - g C O S »l BS £ ^ T ttl* I fc . HCMV-pm 
h-grlis HCMV-pmka-gkX&HCMV-p 
mkb-gk0^ftl^i«^ Gene Pu 1 s a r=g^ 
(B i oRa d) £ ffl T I U * h o # U — -> s y C «fc 0 _C_ 
jO_S|fflBStI|5lBf J^Sfem Lfco DNA (7-7*S KSO 1 0 

* g ) PBStfilXl0 7 ttlllS/ml©0. 8«il07'J 3 
- MlJlli^ 1. 900V, 2 5 * F © # ft C T ^ X £ 4- 

SSKT 1 0 #|SI©0«SIISI©^ x ^ * h a *' u- 
-> 3 y&3£*i/c*fflBS£. 1 0 % © r - ? a 7 V y ^ # ^ 
•>JfcS!JfiLYS£#W-r 5 D u 1 b e c c o ' s 
Modified Eagle Medium(DMEM) 
(G I BCO) HjnAfco T2H18l0O*^-^^ 

* * ^ P M - 1 ffifr ©&%!&# frtff 

3 B RU©-i§14f£3i® ^ CO S iia^Q^tfe^i^- 

* L T * ^ 7 P M - 1 ffittfcO^TKKLfc. i& ife £ 3; T E 
L I SACJ; *)#8f L,T. h 7 y*7 * 9 H 3 *l C O S ,*B 
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yt-f tc^^ta* i L T fSfcfcDfi ©Iff S* t h I g G ^ 5 

cos a ^ e> © *s % + k -r * t mh t>t * 

( d © *i £ . */5PM-ltftflO 0l^lft5:iA {li J 
I gG ( ^ fls ^ ^ x S i gma) £ <fc *J 3 — h L . 7* o y 

4- y ? © & . cos a b§ rf^ & © y 7* ^ £ & P£ ^ ^ - * L 
T^tf-x^cfln*-*:. 4 y * a. -< - •> a y R tfc » © T 

5 i gma) * y * ^ - •> a yRtf &&©&. 

an*.*:. 4 y + i^-v-a y©8u K&£#ih 
^LT 4 0 5n«-C©«#K£W5£Lfc. 8 J* t L T ft 
t h I gG (S i gma) £ in *- o 

- n «k *) h 5 y * 7 ^ h £ ft fc cos a BS £ © *S *6 « t 

* / 7 PM - lKfria-KtSiie^^aitS 

f — & Q h^y^7i^ h £ ft C Q S <i BS «s> © PI 
*6 £ t b I L-6 R znfitZ'O^xmfelstz. 
IS®^©*S^©tM3£©fc«>x 7* - h £ > t h I L-6Ri: 
Mt5lftt'$)SMT i s^nty ^-t^^fr ( # ^ 

1 ) C«J;*)3-H/fc. 7' n y * y © & . nj ?§ 14 t h I . 

L-6R (SR3 4 4) %mZ-K.o 8fe i£L * 

6 P§ ?l L „ L T £ ^ x ;i/ n Jra . -f y*^-N-'> 3 y 




PCI7JP92/00544 



&tf ffi?f>©gU 7 JV * V * * y r ? ~ & & * * & ~ ^ 1 

g G (rlI#^W; s i gma) £ i£ fln L rt: o -f y * .* ^ - 

3 y©&. &Ifc£#lhLs UT 4 0 5 nra-e 

L fc o 3 © ^ £ © # K ^ ^ n n n ^ « *^ * • 

<bn<5v$i^cbi5i-0v$i^^wt-s + ^ ^ m# ( * > 7 p 
M-i a fit ft. 04 ) *3-Ktsie?K«k« v v y^y 

WlT * * ;< ^ffitt (*y^PM-l b ffift. 14) * a - K 
tSiHc? C h^yx7i^->3 y rfr £ © & © T- & o . 

xr/^s * y r^oi^ci o ft&ir * i l - 

t«:i^*«. «t>M«c:£W^ ^^W*^ v pm- 
1 Jjl^©IIBJ«. lL^-rnPM-lVl|**<;o.-yfli 

$ LTie^ij^^^ c t ©a^©sEM-e?$> a . liiv 
isa + axaK i o 7c^rno7^8*wt s*> ^st* 

«vi9«*©iaai o 7 t±}/iis*s^o^«>^*>* *) mm tit 
« < N * lt c ottii:*?tts 7 7 *' y&tf y y ©^ 

7 p m - i flt#*ffl^* *©&©f-<-£ ©w^tt. -e^^p 



WO 92/19759 PCT/JP92/00544 



64 



M — I 1fc#i(ZW.&tStlS*tl£mZ'*-i' a V a £ ffl ^ T 

r itte^fc^W-T 3*f fc * H CM ^ — *f^8S U^fc. 

+ ^ 7 PM - iffi#0£9ro^fl^i'^^£i§/£^&fc#>© 
m — © » li x ^^-HCMV-V„ - HCr. (Ell) £ 
ifLT, Z <D ^< ? ? — !)< <D & & (cr ipp 1 ed) 
S V 4 0 7'nt-^-l^^^*-^i;^Scftl5d h f 
r itfe^^tttS^^tSCiT&ofc. S V 4 0 x :/ 
Ayf-II$pSV.2-dh f r *<9 9 — ( S . Su b r 
a m a n i £ > M o 1 . Cell. Biol. (1981) 
1 : 8 5 4- 864) <5> 8* * L . ? Lt S V 4 0 7'nt- 
^-CJ; o T3tmZ ft£ n e o *) C r ^RgO $> -5 J 

SVOrnt-^-iCc);?) ffeSI $ tL-B d h f r iffc^£ H 

cmv-v„ - HCr i c»AU;. :©IU^hc 

MV-V„ - HCri - d h f r^'^^-C^^XPM- 

mfe^ij i o ct¥iBK:8a»'f *. 

CHO dhfr ( - ) IB IK ( G . V r 1 a u b £ . Pr 
oc. Natl. Acad. Sci. U S A ( 1 9 8 0 ) 7 
7 : 4 2 1 6-4 2 2 0) £ 2 » » CD.?* 5 * $ KDNAtS 
7PM - 1 a LlH^5t§/;«)0H CMV- V L 
-HCk-<?? - (HCMV-PMka-gk) * * y 

PM-1 Ha*56St*fc»©HCMV - V» - HCr. 
-dh f r ^ 9 9 — (DHFR-AE-PMh-gr 1 ;H 
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mm i o ) c«k o pmjBffieiftLfc. dna k 

{ ;-9ilOM/«D £ P B S # 1 X 1 0 7 *BB§/ml© 0 . 
8 m 1 © T U 3 — M3 2jn A. „ 1 9 0 0 V CDmBE 2 5 // F ©m 

s^a-c^x ificti o #ia©@«*HrHi©&. 

0*10% FCS^^ftSAlpha Minimal 
Essent i a 1 Med iumigife(ar-MEM) 10 

ul Kin*, it. - fs^©*- * * 

*> K ^tW^f 1 0 % F C SRtf 5 0 0 jtr g G 
4 18 (G I BCO) ^tftJa-MEMClgiTs dh 
f r ♦ RCFn e o * ©*W* o fc . »R©fiK 

MtR$tL/c^n — y £ ffl ^ T ilte ^ i£ "PI £ *T . 2X 1 0 " 8 
MJVYU*±-V ( M T X ) * T? © 1 v ^ ^ K © flIW © ft s 
8)3. 9 * g / 1 0 6 SfflB§/B ©* > 7 P M - 1 a ©tfi#£ 
£M-f£*ffll&& (PM1 k 3 - 7 ) £SfR L fc. 

H K T L-6R^©I L-6(Dfi^»iatf 54^ 7^fr 
©fe7lKP^T©EL I SAjBig 

h 5 y * 7 * * h £ ft fe COS i IS £ # ^ T X tt 3c £ « C 
H o*BB@»ti*f^T^S$n^ta**«W3£^^- *ft£#. 

tz e ?' u y * v ? nJ?t14Sfeam^ t b I L - 6 R ( S R 

3 4 4 ) * mt-tc. *»©ft. c o s WBi^^©^ y 
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mWLZU^tz, >f y + a^-y 3 yot, K i& £ # ib £ -fr . 
'^LT 4 0 5 nm ti: & £ l& ft ]£ £ $1 £ L ♦ J£ £ H 5 
"To 

PCRCi; C D R &tt&£6r1% L fc. C ©#&(* P C 

R ( K a m m a n £ . Nuc 1. Ac i d . Re 

s. 17:5404, 1 9 8 9 ) £ g < 0 

CDR^tt©fc»©.JjK$ftfct h F R £ n - KtSDN 

h V 0 # £ 3 - K -f * D N A £ S * * - C IS * n - 
y^-r*d^5^*-9^. 7* 7 * $ Fa 1 y s 1 1 & F 1 0 
ODNAli^ft-fftiSflUUcfchDl. 3 0 L tlRtf H SI£ 3 
— K L/ T *? *) . t hRE i^^CFR^-Kt^DNAR 
[fNEW^^CF R £ n - Kt4DNA$**lf ftttt*. 
S*J« t 1.30L«Vffi«*3-Kt*DNAie?!l* 
£ 3ft 5 0 ObpCDNc o I - BamH 1 ®rtt" £ a 1 y s 
1 lfr$>$J*JiilL. L T H i n d III &. B a m H I T'P3 
8S<lfcpBR 3 2 7 Cf7^n-iy^lir7X5 K V 
l-lys-pBR327£f#fc. ClCDVl-lys-pB 
R32 7 *^0HindIII - BamHlUT^^. Hind 
III & B amH I £ «k *J K§5i $ ft P UC 1 9 (ISA ^ t 

ys-pUC19£*#fc 0 
nffi®. t h D 1 . 3 © H II V 3-Kt5DNAie?lJ 
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& #J 7 0 ObpCDNc o I - BamH I 8ff M" F 1 0 
*h £ ^ ft L . ^ LT H i n d III -Nc o IT 7* * — £ 
|^tp BR 3 2 7®H i n d III - BamH I SM£ i:: -9" 7* 
^□ — ^.y^'^. Vh-lys-pBR327£&fc. 
d CD 7* 5 7. $ Ks^&H i n d III - BamH I ®T M" £ 9 ft 
^UH i n d III RtfBamH IKJ;9BBS3*i<fcP 
UC1 9t3-9"7*^D — ^-y^'LTVh - 1 y s-pUCl 9 

«*?s 7*7 X $ K a 1 y s 1 1 RtfSflfliSct h D 1 . 3 CD 
L « Vffi« FR$3-Ft«DN A8E?lJ t h Sfc CAMP 
ATH - 1 H)Jifr (Nature 332:323-327 
(1 9 8 8 ))0*niPli-C*«. »ii teffl L % 7* 

KtSDNAEMtt. V. V e r h o e y S> . Scienc 
e237 : 1534-1536 (l988)OFig. 2K 

H 6 tt. SljRk hPM-lOH«VH«0S-^-->*3 

y ^ rl _ K ^ S DNACDitSi©^«>tw^ffl$tl/c7*7'f-7- 
RtFPCRS(E^i^Wi:it. &2f7*7 4 ^- A (APC 
R 1 ; !£?IJ#-S§- : 4 1 ) &ZfitilJj? v 4 v - E (APCR4 
02 ?!l # -t : 4 2) fcU C © ^ * * - ± © D N A @E ?lj £ ^ 4 7' 
ij^WXt§, APCRlR^APCRlttpUCl 9 
f -<DfcV>1ZfttzmiZ*l*i&* a. ^ /n' - * ;u M 1 3 ffi?lj7* 

CDR l^i/II^^^^v-B (phv-1 ;BS?IJ 



WO 92/19759 PCT/JP92/00544 



68 



#-?§• : 4 3 ) . C D R 2 & ffi7* 5 4 v - C (phv-2 ; £ 
?lj # : 4 4) . &^'CDR3ll7'7^-D (p h v - 
3 ;ie^!l#-t: 4 5) it A 0 ~ 6 ObpOl^^fts v ^ X 
PM - 1 ©HfSV18«©CDR*3 - K-TSDNARCKgfcC 
DR^3-Kt«DNA^Rt-iliDNAtti0k h F R £ 3 
- Kt«DNAE?Sfrt>JS*. CRSEC^^Til 

^ X P M - 1 ©CDR 3iil5!*3-Kt«DNA«ttt« 

iLTttffll/fc. PIHftKlLT. 7nPM-l©CDR2R 
a* CDR 3 £ 3 - Kt«DNA*ttt*li-P CR4W, 
ttft:7-!;^PM - lCSlt^TOCDR^a-KtiD 
NA*tffiS=PCR4lfi«l*tnftl*OPCR8B 
0 ^^SS»* t h P M - 1 

H $£ V SI $ £ 3 - K -5 DN A^ft^^EHP C R £ £ 
» » L . HindHI RtFB amH I sa^iHtLs * L T 

A^n^lrtsfcfecp uc l Qizvffv — -yflsfco 

IHtljfcthPM-lJjlttHfK.V SS$£ 3 -FtSDNAffi 

yeW:® tzv> iz. 3 mm<Dmmt%¥£7' v ^ ~? - p h * - i , p h 

v-2#.tfphv-3££j&L/c«, d*l&«:8MK^*#W 

■r s i 2 % *• y r * >j ^ t $ k y ^ ± t *t si l fc • ^ M is ffe 

r hv-ia, 7^?^PM - 1I*0CDR 1 0 

G> f k h F R 1^0fit2 7 R 3 0 £ # 

& ft *l © S e r^iTy r ^ . R^Se r *r & T h r 
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ttliW^a 1 OfflM Tris-HCl (pH8. 3), 50 
.H KC1, 1. 5.M MgClz. 250//M d NT P, 
50ngffiJllDNA(Vh-lys-pUC19), 2. 5 
u©Am p liTaq(Perkin Elmer Cet 
u s ) . * v-^^^Lfc. 1 // MIT"?® P h v - 

3rM7-W'APCR4 * v-Z^Vm-V P C R 
RIB* It 9 4-CCT1. 5^W©*ID©fttt©«- 94 
tct 1 #|SU 3 7 'CUT 1 aiH&tf 7 2 *C C T 1 3 

7 2 *C CT 1 0 ann<D«»tt*Rfc**T^ 5 2 3 bp© P 

L /Co 

| I(D pcr risk:*? <^t#j iit/g©*tm£n/cl&-pc 

R&jfcfcRtf 2 5 pmo i e ommmmr 5* P hv_ 

2 ^7^-itteLfc. PCR*tttt»-OPCR 

©PC RKfcfrfc© 6 6 5 bp© P C Rauft**?" * -f ^ - P 
hv-liftCtlHCPC RRlSiw^^Tff m ^ LT^ 
= 0PCR5lSfr&O 7 3 7 bp©PC R^^^*7'7 4 "* - 
AP CR 1 <b^^^E3©P CRSIt-tl^^tfffl^- 
©PCRSiSHOl. n2 kb®PCR4W^SSU 
H i n d III IkVB a mH I T ffi ft L . HTftCS^^ 
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hPM - ljjifrHgiV?Ii$ttt^7 0 0 bp©Bff}t £ P 
U C 1 9 ^ * $ - C -9" 7* ^ a - c v ? L tz . IE ?!l & £ L /c 4 

N A l£ ?lj £ W L T *? *9 » ^UpUC-RVh-PMl a £ 
rfp £ L „ 

gtUfc P M - 1 H II V «*©flb(Z>^- *>* a V' * 3 - K 

l 

f«DNA*tt8t«fc»5 p C R 7* 7 -f "7 

15 T TMt *i fc o * - iP a v r b j ® fc «k mmt£3k7 
7^f^-phv-m4 (Val-7 1— Arg-7 1) (# 
^liKabat^CU;l4#l) (Se?lJ#^ : 4 6 ) & 
A P C R 4 HiDNAiLTOp UC-R V h-PM 
1 aiScS-PCRgfiiC^^TttfflLfc. C©mi PC 
Rgfli^&OPCR4lfi«4»8ls HT7*7^-AP 
CR 1 tSCiZP CRfi^C^tf Sfiiljrv'f 

L feo m— P C R 1 . 6 %{£ 

§fc £r r # a - * y ;P £ ffl ^ T ft S2 L . H i n d 1 1 1 & B a 
mH I Cck^tl^Ls ^LTpUC 1 9CT*^^--^ 
^1/TpUC-RVh-PMl bilfc, PI L T . ^ ^ 
tn$£7' 5 4 ~? — phv-nm (Asp-l-*Gln-l) 
(i£?U#-5§- : 4 7 ) RZtmm P UC-RVh-PMl b 
l^A-i/g y r CJ ^-KtSDNA (pUC-RVh 
-PM1 c) £ f#. 2imm%7 ? J ~ P h v - m 6 (I 1 
e - 4 8 ->M e t.- 4 8 ) (K?9#-t : 4 8 ) S. if S! P U 
C — RVh — PM1 b £ ffl ^ T ^ - i/ a V r d J £ a - K T 
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5DNA (pUC-RVh-PMl d) ^.W&^l' 5 

4 v _ p hv-nm^^'^MpUC-RVh-PMl c 
^ T/N _. >3 y r e j (pUC-RVh 

- P M 1 e) ^LT^M^^7*7-f-7-Phv-m7 
(Thr-28^Ser-28. Rtf Phe-29-^I 1 e 

-29) (ie^J#"t : 4 9 ) Rtf pUC-RVh-PM 
1 b^ffl^T^-^a^ r fj *3-FtSDNA (pUC 

- R V h - P M 1 f ) £»fc. Sm^HlI V fl^/N- •> 3 y 
rfj 07 ^ y * a - K 1" S * * u * ^ K E 

s y ^ 3 - k -r * d n a © *? ^ t teffl l ^ r 7 -f ^ - 

&CFPCRKJfc*«*WK*;**. SfcJRk hPM - 1 Jn!# L 

IK v iffl « o ^ — a - i; a y £ 3 - Kt5DNA©tt»ofc»s 

CDR 1^|7'7^-P (i££iJ#-^-:5 0). C 

D R 2 7-<-7-pkv-2 : 5 1 ) Rtf C 

DR3^<t7*-7^-7-pkv-3 ( IE ?lj # -5f : 5 2 ) £ £ 

* LT 8 Mlt^tft « 1 2X#'J7?'J*75 K y 
;u ± T *t SS L . ^SBOcfc-jCLTPCRRlS*^^^:. SB 
-PCRSJSftttl tfMfoOpkv-ar^^-RtfA 
PCRir7-f?-4ttl/fc. S-P CRSfi;A^03 5 
ObpfflPCR 1 . 5%l^7*'D-^'i^ffl^ 

LtftlLfc, £ - p C R KI& *> & © P C R & JK «3 5 W 33 . 
B a m H I R H i n d 1 1 1 Tri^L. HTCDR3^ 
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ffiSftfc D N A*ttt« 5 0 0 b P 8Jrtt£ D N AE?U*fe£0 
/; J!) K P U C 1 9^^^-Ct7'^D--y^t^; 0 IE L <^ 
le^lj^f TS7*7X $ F D N A^la|f ^U^CPCR 
Slt-i:^tf SillDNAi LTilffl L tz 0 HHP C R K JiS £ 

l> T 2 5 P m o 1 eOSSgSrv-f ?-p k v - 
AP CR 4 £ ffi L o S=PCRfiiE^%)0PCR4Jil%l 

* » » l s ^LtrH^-p k v - Tiftc^EgpcRg 

l&K&it £ ? v 4 -7- £ LTteffl Lrco IsJJi^LT. H EH P 
CR5SS^&0P'CR4)Sft*APCR 1 7*7 'f ^-iSC 
H £ P C RSlSCJsitsr? -f -7 - ci: LtSfflU:. 

ilP C RSI5*^0 9 7 2bp0PCR£j&^£*fl£L. 
B amH I&tfH i n dill £ «fc *) flHfc L . ^ l/TDNAE 
5!Iftt(Dfc»CpUCl 9 H t 7' ^ n - ^ y ^ L f; s C D R 
2 $I«t3*J^TB5H^^SSai$n. * £il 2 0© P C R5£ 
^^iTfe-:/;. HAP C R5JfcRtf£-bP C R K j& & ^ 
T x pUCl 9 ^< ^ * — £ £ n — iy^$nfciIP C 

js^^cpcr tkmynzmm dna? lti^ l^, hap 

C R SiS tw *> ^ T 7* 7 4 ^ - li P k v - 2 S. A F C R 4 c 
^>^; 0 |APCRgW^OPCR4^f!I^SU <?: L 
TAPCR 1 7'7-( v-iSi:i-bP CRSE^^it^^ 
4 -7 - t L T « ffl L fz , S-bPCRSfiJA^OP C R fff SS «3 
ZmWIL, B a m H I R 7 J H i n d 1 1 I IZ £ *) ffi it L , *L 
To 0 0 bp D N A »r £ D N A E ?IJ j& £ © rt: «S> {-I p U C 1 
9 tl -9- 7" * n-^y/L/; 0 i£ ?lj & £ L 5 ffi © * n - y cr- 
ft 2 M CD 2 n - y # IE L ^ D N A H ?lj £ W L T <^ . 3 © ? 



Sf tz & m 
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D _y^pUC-RV 1-PM1 aifiltS. C © E ?!l £ E 

£fl $ : 5 5CSt. 

if tit ft b b P M - 1 L m V fttf © flh © ^ ~ *>* a ^ * =» ~ 
KtSDN A©ffSS©^«>s ^M^^7'7 >fv-pvk-m 
1 (E^J*# : 5 3 ) Ltz 0 PCRSlSfcl:*SfinSl 

Ifi © i§ *5 T -9 o l-PCRBC^^ts £ S & £ 7 
4-7-pkv-ml (Phe-7 l^Ty r - 7 1) K. A 
PCR47 , 7-f7-^iSDNAiLT0pUC-R V 1 - 

PM1 aiSKttll/fc. S-PCRSlS^iOP 
«9 £ ft SI L . *LTAPCR lr^^-iSCilPCR 
SlBKl* 3 7* 7 4 "7 - i LTl!ffl Lfro iZPCRSUi^ 
&©PCR£lS«9£»Slk. BamHlS-^'Hindlll C 
«fc *) ilUfc k % ^LtDNA@e?iJ*I©/;»KP UC 1 9 £ 
7fn — s-yfLtii. ^©^d — y^pUC-RV 1 - P M 
1 bi^^l/;. 

£ ¥ £ h to © fa- H » >f h > a f n ? j ;u x in m ihcm \ ) _ 

* > 7 P M - lR#OLS|Vi|*S3-KtSDNAKn' 
/ 7 P M - 1 f/Eft©H0V$I$£:3 - K "T S D N AKf 

*t as an us**? * h * Ltix«^ h r - 1 

H&*fg£1-Scfco£ffim£*ifcHCMVfS5i^**- (iH 

H C M V - V l - KC*Rt*HCMV-\„ 
— H C r lKifJPAI/fc. RHCMV*3^^ * -©fl^SS 
© £ #> © n U & 12 ® & . Ma e d a & . H u m a n An • 
ibodies and Hybridomas (199 I 1 



$f fz £ ffi m 



WO 92/19759 PCT/JP92/00544 



74 



2 : l 2 4 - 1 3 4 ; C A. Kettleborough 
N Protein Engeneering (1991) 
4 : 7 7 3-7 8 3 K&&£*LT^*. Pi * * — & P S V 
2neo (P. J. Southern et a 1 . , J . M 
ol.Appl. Genet. (1982) 1:327-3 
4 1 ) . * LTfeS^ d 7' V y L«Xtt H«© 

jgU-<;ucDfe¥©fcS!)^th-9-^ (HCM 
V) 7"o^-^-Rtfi y^y (M. Bo s ha r t 

Cell (1985) 4 1: 52 1-530) *#W-f*. 

L « £3i -< * * - « t r- * C 18 tf ( T . H. Rabbit 
t s <b , Carr. TOP. Microbiol. Immu 
nol. (1984) 114:166-171)^3- Kt 
«ynDNA*^f * LT H ti^^^^ * -« t h t 
- 1 C iffl# ( N . Takahashi£. Cell (198 
2) 29 : 67 1-679) *3-Kt«yMDNA$t 

T|* ©Pi?L^i*fflBS^ 4 7'IZ£ it Z> -iitt ( t r a n s i e 

n t ) 3c5£ Kteffi-f* c *. 

44- z ^ ^(Ti k K x n y ¥ — 3 y y r 2 & —la ( H E r — 
H 

t h • *" U ^ 7* * V • x - y • XU VY-is 3 V • "7 T 

^?-lor (HEF-la) SStlSSf SS® 1 ^"C* 

Dt _^_- 1 y,M/^-D|E5SttliSV4 0ii7'D^ 
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_^ x y/Ny9--cD-etL^ib^T^l 0 0 (S T- £> 3 (D. 

W. K i m Gene (1990) 91:217-223; 
&. T . U e t s u k i £ . J. Biol. Chem. (1 
989) 2 6 4:5 7 9 1 - 5 7 9 8 ), 2. 5 kb © H E F 

- 1 a "T n * - * xy^y*-tsfi«ttN tZi&fc? © 5 ' 

1 . 5 kb© D N A. 3§-x * 7 y 3 3 
bp ^ y h n y#© 9 4 3 bp. Rtf^ri^vyOftffl 

©gfl#© 1 0 bp*r£j££o C©&2. 5kb©HindIII - 
EcoRlK)t*r7^FpEF321-CAT(D. W . 
Kim^ Gene (1990) 91 : 2 1 7 - 2 2 3 ; & 
T . U e t s u k i $> . J. Biol. Chem. (19 
89) 264 : 579 1- 5798) & 3D *) SB * L T 
p dKCR^^ - (M. Tsuchiya^. Embo 
j (1987) 6:611-616). K. O'Hara 

Proc. Natl. Acad. Sci. USA Vo 
1 . 7 8, No. 3 . 1 5 2 7 - 1 5 3 1, ( 1 9 8 1 ). 
(R. Fukunaga^s Proc. Natl. Acad. 
Sci. USA Val. 81. 5086-5090 
(1 9 8 4))CIi?a-^y^LT. S V 4 0 ml U 7* o * - * 

x y /\ yf-^tf t 3 0 0 bp© H i n d III -E 

c oR Ilfr^tli^tpTEF- 1 £ & fc . 

pTEF-UEcoRItSftU K 1 e n o w * U ^ 
7-b*77^-^U *LTHindIII 'j y * - C « 
gU;, fcK. :©ii$tlfcpTEF-l-<^-DNA 
£ 1 . 6kb©HindIII -SmaI»rfi£$J!3iiiLfc. 
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HCMV-1 2 h-g r 1 £ E c oR 1 tz & Q &&m4lL ^ 
Kl e n o w i; ^ -7 — -if IZ <k 7 4 — OLv L T g 
EIitS:iC«k^ H»fl|5K*?loTftSIL;fcHCMV 
-12h-grlA^7'nH'HCMV-l21i-gr 1 

( A E 2 ) L Jto 

7*5X$KHCMV-12h-gr 1 ( A E 2 ) £ E c o 
R I -ZffiitL. K 1 e n o w # 'J ^ -7 — -fe"T!7-f^— -f ^ L „ 
^ IT H i n d 1 1 1 TJHtLfc. t^-lCj|i^-F' 
t5DNA|^IJ^tft«^7kb©»ifr^. HEF-1 or 7* 

nt-i? xy/Ny-9--^#WrSfIie©l. 6kb Hi 

n d III - Sma I iltClft H E F - 1 2 h-g r 1 
:®-<^-t©HEF - 1 a? u * — ? — • x y 
Ay-y--$IItt, 5' -?IS^it§ 3 8 ObpODNAi^l 
§ . P TE F - 1 ^C^^iP-tibo^. HindHI - 
BamHISffriLT#St«:oHavg«tts WltDHlK 

Ht$$ t h HII V 3 - Ft i DN A«ttr5 H i 

ndlll — BamH I D N Alifr^ pUC-RVh-PMl 
a, pUC-RVh-PMlb, pUC-RVh-PMlc, 
pUC-RVh-PMld, pUC-RVh-PMl e^O 1 

puc-RVh-PMi f c mmm i ) frt>m*)&L, * l 

T bO f 2 ® 7* 7 * $ KHEF - 1 2 h-g r 1 ©H i n dill 
-BamHlSBftH^ALT. nflS^"^ ^-R V h 

-PMla, RVh-PMlb, RVh-PMlc, RVh 
- P M 1 d , RVh-PMle. R[fRVh-PMl f £ & 
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^^^-RVh-PMla, RVh-PMlb, R 
Vh-PMlc, RVh-PMle.&tfRVh-PMlf. 
Mtf K HEF-PMh-gr l'tt. * n^'nSIS^ t b P M 
- 1 Si* H«V ^ r a j . r b j. r c j , 

r dj , r e j R r fj - afetfc^tf^PM-ltfiftHfg 

V SI $t £ 3 — K S D N A £ -5 . 
LII^^^^^-HEF - 1 2 k-g k^flsK-fSfcfc- 

HEF-1 or 7* n — ^ i yA yih-ffiijt^tWt Sft 

3. 0 kb© P v u I - H i n d III »fJt£ H E F - 1 2 h - 
g r 1 ^SJ^aiL. * 5 KUfel^TttKLfcH CM 

V - L $g3£3t^ * ^-HCMV-1 2k-gk^^ ©ft 7 . 
7kb©PvuI-HindIII BffrK:5t*Sl-THEF-12 
k - g k *»fc. HH^^^^-HEF - 1 2 h-g r 1 

PI »C HindHI - B a m H I Ifri 
fiHEF-l 2k-gk4»©L«V a - K -f * D N 

Attft©L«va««3-Kt«DNAi$fii:$jftt«: 

i^T-§ s. r^n-HEF-PMh-grn^ 

HEF-l2h-grl (18) OEF 1 0:7*0^-^-1 
#(PvuI-HindIII »rfr)K:«feOHCMV-pmh 
- g T l£DHCHV7'nt-^-fS (Pvu I - H i nd 
ill Bfrfr) ^I§Sii5lia»)ttIU;l)0t$>5. 

St§j£t H«va«*3-Kt«DNA«tff«H i 
n d III - BamHlDNA|fr^pUC-RVl-PMl 
a&tfpUC-RVl-PMlb (HSfctfi] 7 ) *>> £ *} ft L . 
^ LT H E F - 1 2k-gk©Hi ndlll - BamH 13! 
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tiLlZftAL, ^tlfnil^^-RV 1 - PM1 aRO'R 
V1-PM1 b £ » fc . ||-<^-RVl-PMlaa^ 
RV1-PM1 b N ICFJIHEF-PM, -gkttZft^ft 
liltb hLUV^IM r aj &tf r bj . ICf^nPM 
-1 L|^Vil^3 - KtS DN A^f « *f . 7* 7 

X$ KHEF-PM, - g k fcU HEF-12k-gk (II 
9) <DEF 1 a (Pvu I - H i n d III 

Bftfr) CiOCMV-pmka-gkCHCMVrnt- 
^-pIM (Pvu I - H i ndlll frfr) 

o . atfefftff|jifetiift$c HoaB4i-egu 

( d h f r) al?^)ti^^^-o^i iwi o Jfcflfei 
1 1 ) 

Fp SV2-d h f r (S. Subram 
a n i £ . M o 1 . Cell. Biol. (1981) 1 : 
854-864) (ATCC33694)£S P hI&tfP 
v u 1 1 T* ffi it L . K 1 e n o w ** V ^ 5 - -b* T 7 ^ - -f v 
L . ^ LTlSIilt p SV2-d h f r - AE&'&tz 
(HI 0) o HCMV7'n^-^-. H«ViUS$3 - Kt 
^DNASO'k h r - 1 Cf - Ft^DNA^ttf 

3 3ft 3 . 7kbOE c o R iBfJtis E c o R 1 CiiSli^i 
ftc«k*)HCMV-PMh-g r 1 ^A^OlBLfc. C © 8ft 
K" £ . Ec oR I -iltpSV2-d h f r-AECillSL 
TDHFR-AE-P M h — g r 1 &'&tz 0 
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HEF- 1 a 7' a ^ - ^ i y Hl^ 

e HCMV-l 2 h-g t 1 CiftSl^S. 7 
kbOEcoRIIfr^. EcoRI-«ltpSV2-dhf 
r-AEil^LTDHFR-AE-l 2 h-g r 1 £ & . 
DHFE-AE-1 2 h-g r 1 «t» © d h f r E ?!l £ ffi < B 
a m H I SSffi*. BamHICUlim Klenow 

d h f r cDNA£#W-f£#J4kb0PvuI-Ba 
m H I»|)t^:©iStli$nfcDHFR-AE - 1 2 h-g r 
l^^^U * LXnmm 12C*?^Ttt»LfcRVh 
-PM1 f - 4^&©ft3kb©P v u I - BamH HffrC 
IgUDHFR-AE-RVh-PMl f £ ^ tf: e 

l m& © SSit © rt: «> k « ffl ? z t i)< T' § -5 c 

IgffiEflll 1 1 . S&fifeh h P M - 1 *fffr©ff * ©^~ a y 
k hPM-llft*©Lf[|&0 : H«*»9ir**HE 

f - i a ^ # c o s mmfcnnM'U$£& ( c o - t r 

ansfect) L/:. tt^ 7 P M - 1 1^ 

©L!I&tfH!I£#&gair33-HEF - l or * * - uos 
SBBSk:1S|«f^IH£»L^. 3Bt, J£ S $e & £ *»> fc COS lB 
Bfr6©i»ttl**«K HTEL I SAta?) ( 1 ) ±» + 
C^Sf^k h ] gGfii^OiC^^t, Rtf (2) 1L- 
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MWy? to EL I S A £ ck fK t h I L-6R 

h PM - l^^LlK^^^-r^ 2 S^CD * * — 
© — (RV 1-PM1 a X« R V 1-PM1 b) 
7PM-lJjL^H|g^^^-rS^^^ - (HCMV-PMh 
-gr 1) CJ; QCjOS_W ] ®£mn]&'M&:&-r S liCJ;*), 
}?itj£fc: hPM - 1 L « V««® 2 M©'n'- •>* s y© 
»«**T-3 fc. HUB* * fc. *^7PM-l}Ji#:LlI&^H 
II^^^TS^^i?^ - (HCMV-PMk a - g k&tfH 
CMV-PMh-gr 1) £«fc*)HI#JBSlEtfcLfc. * ft IS 
© CO S fflBg-fc^ffl ^ S "T — * - 14. hhIL-6R^© 
*g-^K:^^T©«!l^t3^^T. IllSt F PM - 1 L« 
© y\' - 3 y r a j *< * > 7 P M - 1 firt ft L IK £ M W T' 25 £ 
la^U;, L 158$$ t h P M - 1 fiifr L $ 

©^-•>- 3 y r bj 14 t h I L-6R^©*S-^^^II®W£ 
^U^-,/;, Cti<b©i^m*^. FR3*©|ii7 1© 
■7i-;UTv^-y (CAMPAHTH - 1 HOfca&KtefifcS 
h R E I 4UI # £ "f £ ) & * n •> y ( ^ £H t h R E 
lRtfv^xPM-ltftft4H;:#:£-f<5) ^ o ^ -ft 14 « fig W 

liSEb h PM - lJfi#H«Vf8«0«*© a 
tfffi-f«&©fS»K*?^T. li^t F PM - l^^LiV 
il0A-y 3 y r a j Zftizm^tz. 
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©l^(RVh-PMla, RVh-PMlb, RVh-P 
M 1 c , RVh-PMld, RVh'-PMl eXttRVh- 

PMio &&nmwL * h p m - is** l - •>* * ^ 

r aJ - (RV1-PM1 a) tz J; *3 _C_0 

A^SS*!^^®^^* 3 tc-k^ h ( P M - 1 

EF — PMk — g kRD'H E F - PM h - g r 1) K^-oT 

f-^-*<*ti:%i:J;ft^ t b I L - 6 R^©tt£fc 
o^t©*5£k:*?^t: - »««fchPM-i«:*Ltt©A- 
y r a j &tfSI?tJ£fc hPM-l8t#H|fl)A-; 9 y 
r f j tt. + /*PM-lffi*L*;&tfHK£B5-efc-*fc. 

rJSi^khPM-l ffitt* COS fll».hftfr6«tt* L ~- 
Vut-A yA4«^ttl8l/fc. C_0_S W W * * 

©t£ife£ 1 0 0 k d Jo v hytym^mmmm. ( Am i c o n ) 

(AffiGel Protein A MAPSII*vh. 
B i o R a d ) *JB^T»SLfc, Bfttiltf, «ffi*nfc 

-T a -r -< yA7*'n-^*7«tCiffl^fc. d © * 5 i» * 1 
5 ^ „ K*' 'j * A ©*§£«««•?&** 1^ * 5 
K**'J^^©^aj«»?R"C?S**ff^3t. v ^ ^ a - 
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y -b y V I 9 — (Centricon 10, Amico 

n) ^Ti$ffl«£«» L,. P B S 

tz 0 

* ^ 7 P M - 1 St*. R^'Iilt f- L$IV|1I«(DA-^ 
a y r a j £ SHIlK k F Hiivf i©A-i/ 3 y r a j , 
r b j , r c j . r dj, r e j Xtt r f j 

# t h p m - l^omi^n^^"^©^^^^ 

L II © r a j >n - i/ 3 y + H ft CD r f j a - «>* 3 y fi< HJ £ 
t;:ft&©n*tJ£thPM-i}ft&-e&o/co <r © & ® & ^ * 

^ 7 P M - 1 fftft tlUCk H L-6 R Ki^t^ ( H 1 

H L-6*<t H L-6 RCi^r4©*Ift5 (Hi 

4 ) . 

- l V gg « CD Jig IE 
gi^b h p m - l J/Cft L$&tf Hf$© v ftj* (ffi?ij«# 

5 4 & ^ 5 5 ). © U - ^ - EBI £ 3 - K * D N A ffi ?IJ 1*3 CD 
y hny^Hit^/:«>s V$Ii^3 - Ft 5 c DNA$ 

P C R 7* -7 -f — £ffi^TS* o — y^'Lfc. L II & H 

1 - PM1 a &. R V h-PM 1 f £ 

|L ( C h i r g w i n ibv Biochemistry (i 
979) 1 8: 5294-5299) N *Lfr$*J/iffcV 
© P C R^-niy/C"5^TS2l!l/fc«koK:l/T-* 
c DNA^lR©fcK){:5 /( gO^RNA^ffl^fc. 3«&© 
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PCRr7-(7-^tItLs * L T £ L fc . LEV-PI 
(£?lj#"t : 6 0 ) H E V - P 1 (@e^lJ#-t : 5 8 ) 

IJ* 7*7 -f ^ K * B a m H I SHi^W L- . * L 

T-en^nLtIS.U c H0©V$I^O/cfeOBfI^7*-7'f-7-i 

L- T « ffl L fc o 

H E V - P 2 ( £ 81 # : 5 9) ttHi n d 1 1 1 SB ft R 
A T G BE 3 K > © mJ © K o z a k 3 y f ^E?iJ^#W 
tLTLl&tfH«(!)Vail0fc»fflaj7 , 7'f7-t 

ttitfflLfc. 10 0^1 f -9©P CR^ItfettZ OmM T 
ris-HCl ( P H8. 8). 10 mM KC1, 1 0 mM 
( N H * ) z S 0 4 , 2 mM MgS0 4 , 0. 1% Tri 
ton X-100, 0. l//g©BSA, 2 5 0 //M d 
NTP, 2. 5 u © V e n t DNA*' 1 ) ^ 7-*' (Bio. 
Labs. U. K. )s 5 O%0-*c DNA^JSSEftf 
XflZl OOpmo 1 e •?'0<DffiJ]7' ? 4 ? ^ 

-? -Z&^g Liz, ^PCRfa-^ttB 0 1 © fit tft T a ^ . 
*LT94tCTl. ■5#B©ilDO«ttoas 9 4 'C KIT 

3 0iftt\ *Lt*CT 2 *C 63 T 1 0 y * * 

^-hL-/c„ L 0 V i^^tWt * 4 0 8 bp© P C R $LJ&%) 
RO'HllVtHiittt* 4 4 4 bpOP C R4S*l4x 2. 
0%<ES!*T*'n-xy^^ffl^T?t|gL. ^-LTBamH 
I&ffHi ndlll K «fc *> flMfc l- x HTpUC19-<^ 

*nftlp UC-RV 1 - P M 1 
a-3£.tfpUC-RVh-PMl f - 3 * f# o 
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S»«t t h P M - 1 L ilRtf H SI© V *I$© D N Aid 

#1 ti if 30 « * 7* 7 4 * K±-SM£&tf 7 ^ -*7**-SM££ 

tttsii^n^^KS^fc ( ee m # = 5 4 & # 5 5 £ 

fflSftfc^ (mRNA©#Jl 0%) H«i Viifi® Z ft 

£ ©SM£ «i^SIJ£T'f£ffl S ft £ (mRNA©&9 0%) . C 
© g # & * 7* 7 *> ^ # S ft & t h PM - 1 i/i ft © f& ^ 
)V <D & tz <o L tz<, V «0ltS 7. 7* 7 4 * ^ ^£ 0 

L/Co HHV^iK^^t, ijr^v-NEW-SP 1 
(Se?IJ#-^:6 1)S.a ? HiI^7*7'f-7-NEW-SP2 (K 
?!l#-*§- 6 2 ) Lfc. £ © 7*7 4 "7 - tt D N Aifi^lJ T G 

G GTG AGA£DNAffi?ljTGG GTT C G C C 
1^5, P CRREO^fttic DNAffl? D-^y^'CO^ 
T ml IE L rt: il 9 £> # . i§^DNA«5 OngOp U C - 
RVh-PMl f - 3 T' $> <9 . ^LTrH^-ttHEV- 
P2£NEW-SP2, X«HEF-P 1 iNEW-SP 1 

2IOPCR SJfofr h © P C R4il? 2 %(£ifc * T ** n 
)U%m ^T*f IS U * IT P C R iilSSJSt-*? V^Tffi 
JHLfc. 0. 5 // g © H — P C RiHi^tf t 5 9 8 u 1 
©P C RSl&ftRtfSi- 7 b © V e n t DNA*''J^7 
--fe-£ 9 4 T (ZX 2 #IHs 5 0 *C 2 #|SIRtf 7 2 *C tr T 
5 # I8H ^ * ^ ^ — h L . tUlkCl OOpm.o 1 e T 
© H E V - P 17'70-&^HEV-P27 , H7-^i 
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tcT l #|H % 5 0tCTl*H&^7 2tCTl*ia®2 
5f O^©PCR Kl^lt. * LTlfcK: 7 2 *C KIT 1 0 #|B! 

7U-Ft-««PCR7'7^-REI-SPl (£ 
ft*? :63)&tfREl-SP2 (EJI*t : 6 4 ) 
^TftiLfc. |J(r7^-ttDNAEJ|CAG GTA 

A G G ^ D N Al£?lJ C A G GAA AGGCfiS, SP 
CRM, tSi:^L|Viii;o^T0 4 0 SbpODN 
ABT>T-R.0 : HlIV$S^tI^^TO4 4 4bpCDDNA8li)T'^2. 
0 %te»J&7 # o - * >r* ^T *tSS L > H i ndlll & 

iFBamHUI^ift^ ^ LTl£?l^^©fcto P U C 1 
9{If7'^-iy^LTpUC-RV 1 - PM1 a - 4 R 
Z>' P UC-RVh-RMl f - 4 £ <, 

RV h-PM 1 f OH i n dill -BamHlBfifr^. P 
UC-RVh-PMl f - 4 © H i n d III - BamH I $1 
^illlftiSiiK^^ RVh-PMl f - 4^#/:. 
SiftJfct hPM-lftfrLflvfiS^o^h* y*<&££ ti 

h PM - UA^HiVii©^ y hn 

3 y r f j © ie ?ij * ie m # -*§■ 5 6cst. 

SmfiJct hAUKl 2-2 0fit#L«Via«*3-K-r« 
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D N A (DftmoXnZWl 1 6 £3*1-. »Si«* k 

avta«*3-Ki-«ae : ?-ti. ^jpspsh i n dm &tf 

BamH iaHi^l^TpUC 1 9-<**-K:ffl*&£*LT 
^ t 8ii0PCR7'Hv- (A-H) ^*PIU II® 
P C R (I J; ^ V$I$£3 - KTSitfc^^o© # 

-±0DNAie?l]ifflitt^#^. C&tfD 
fcU Ztl?*l&m? & C D RffitfOiHS^E^WI* * 4 0 
-6 ObpCT"?^ 7--C*S, rHv-E, F &. O* G & . 
■eftftl7'7^-B, CkO'D05' 11 5-2 ObpOD 

n a Efll £ ffl i* 14 * # "3 • 4ioli PCRtts -en-e'nr 

7J-?-A£E, BtF. CtG, R[>*DiHiffll^. P 
CR4«*A-EttFRU3-KL, B-FttCDR 1 i: 
FR2*3-K-T*. A-EBffr©3' liB-FBffr05' 
5-2 0 bp©*@*g1*iL£}#-?©T'. £*l£BJrtt£ 

a»1-*3 t^^ttitt*. H»C B-FKrfrtt. CDR 

2RtfFR3£n-Kl-£C-G8lifrctt>ffl*f13:£}#-? ( , * 

LT. C - GWiFclZZ CDR3iFR4*3-Kf« 

D - H®rfr £ *>ffl*i14£3#-?o :^tcti^4l0lifrtt. 
£^CDffl»tt£ «fc *3 »^*^«B<i: « S . PC RKJfciK^KT 

H*UB?LS*£«k'5 - IE L < 4 ^offifr^Ift^fc 
:0S20PCRi:«l;oTlMLT<5. LTi^tlf: 
i2©PCR4ttliv 3^0^i^/;CDR$tU H 
indlll &tfBamHlfl)ififtft> pUC19^??-- 
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$ i£ M Vfc fHJ ^- ^ t£f 3^ v-/ L -P9- T» tlx* 1 1 


1 ft ft L 


u *s 4* ,v' =. v r a i Kt-5 DN A^7* 
III v pjj JtgJc ^ N — y b y 1 3 j a: - 1 i ^ 




K 




V 1 - 


P 


Ml a - 4 4fflvw»-o 






t**t £3 ^ A H t± >fc <T) S? £il <£• ^ *f" § ft 






IS 7? ^ "7 ^ ^ — BU ^'J Iff ^3 B*J >0 ^ V i 






a nrunnrc QQ P 19 90 — Lib 

A. REVERSE oo c.i^^u ^ 1 u 


66 




B. 1220 -Ll 65 F. Ittv LZt> 


68 




C. 1220 -L2 67 G. 1220 -L3b 


70 




D. 1220 -L3 69 H. UNIVERSAL 


82 




CDR^Iffl0i^7'7^-l 2 2 0 - L 1, 


1 2 2 


0 


-L 2 &. 1 2 2 0 - L 8MSI^ 


#£' 1 


2 




o 





1 00// 1 -fOOP C R5JS*ltt2 OnH Tr i s-HC 
1 ( P H8. 8), 1 0 mM KC1, 1 0«M (NH^zSO*. 
2mM MgS0 4 , 0. 1% Triton X - 1 0 0 . 

0. 1 jet g 0 B S A , 2 5 0 //m d N T P , 5 u 0 V e n 
t D N A ** U J y — -fe" ( B i o L a b s . U . K . ) , 5 
0ng©pUC-RV 1-PM1 a - 4 DNA. ^ L T 3- 1 
OOpmo 1 e sOlUMtfeT'^ L-rc. & 
P C R f- a - 7* It 5 0 // 1 0 & ?S *C * LX 9 A X iZX 

1. 5 #S Oft^O^tt©^- 9 4 "C JIT 1 #ISL oOTJ: 
-T 1 # H & 7 2 *C £ T 1 # IB! 0 K IS £ 3 0 -9- 4 * ^ It ^ - 
-r LTftC 7 2tCt 1 0 # IBM y+a^- I- L/c c 



£r £ JB « 
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2 5 2 bp ( A - E ) , 9 6bp (B-F) , 13 0 bp ( C - 
G) Rtf 1 2 3 bp (D-H) CD#PCR£j£%£2. 0 % CO 
n-X(FMC, Bio. Products, U 
SA) Y JVZM^TtnmLtZo ?ftt>*>. ^DNAlJt^t 
W-T 5 7*'n-^)t^f ?)l!HU6 5TCCT5 #IS3i8iHl 

-£ Lib. Z LH Z ft tffi&fe® 2 aft EDTARD C 2 0 0 m M 

l, 

NaCI*ttt«20ill Tris-HCl ( P H 7 . 5) 
ZmZ-tc. :fflS^I^7x7 a n * ;u i» £ <fc 

L T 1 mM EDTA^ttt^ 1 OnM Tris-HCl 
( P H7. 5) IzmftL, ^LTPCRliSfiiC^^Tttffl 

©Vent DNA*>J>7-b'4tfti98HOPC 
R KJ&M £ 9 4 *C Z. X 2 #|BK 5 0 t CT 2 *IBI&tf 7 2 t 
K T 5 # R9 4 y * * ^ - h L x 5 ft £ *t r> fc . 
£ . # 1 OOpmo 1 e 0 A (REVERSE) R H ( U 
N I VERSAL) 7" 7 "7 — * Sn A T S J& iR * 1 0 0 1 
tLtz J &, 50^1 OKit*feV\ ^ LT9 4tH 

T 1 * |SU 5 0 *C IZ T 1 # HI & 7 2 *C C T 1*|B|©5J&* 
3 0 * -f ^ ^ ?t ^ n * L T & C 7 2TCT1 0 # IBM V * * 
^ - h L- rt: o 

v^X^/^n-^L/jftftAUK i 2-2 0 0 L II © C D 
R 3 *l L |g V £ 3 - KtSDNA^tfti 5 

5 8 bp©|g 2 P C R ©£$!&£ 2 . 0 %(Elft* 7 # a - * y 
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*)ffiit'&^ pUC 1 9^2?-fc-*7'?v-~y?'l'^ £ S 
@E?lJ£«IISL. P UC-RV L -122fla^fc. ftbti 

2-20«#L«V«***Wt4HindlII -BamH 
lDNA8lfr^±l2 7'7^FpUC-RV L -1220a 

*&«J*)fflL. LtE^i^^-HEF-l2«-g^H 
i n d III - BamHUilttKllAU b AUK 1 

2-2 ott*L«v«*A-s;. ya©^i-<^-T'$»s 

RV L - I 2 2 0 a£*#fco 

_1_4_. jgfilfigb h A U K 1 2 - ? nffiffcL«<Pffe% 



COSaPTiP-ift (t r a n s i ent) %ff 

h AUK 1 2 - 2 OfiifrL^^W^^- 
RV L - 1 2 2 0 a&tf*^7l2-20fii#H«**5f 
^M-. HEF-12h-grl inteMb ) C «fc *> C 

0 saBBs^MBt^efe^^^ - 9 - i^auk 

1 2 - 2 . otfi#L*A-s; 9 y r a j 

^•6. COSSfflH^lXlO'ffl/Bl^S^^^ 1103 
phate-buffered saline (PBS) JI 
gSL, C © 0 . 8 mUI D N A (*7*7X$ KT. 

^^tlO//g) ^mi^- Gene PulsargE 
(BioRad)*ffl^l. 9 0 0 *M ( V ) . 2 5 ^ 4 
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9 U7 7 5 v Y ( u F ) 0|^§lCTA;i/X^4ifc. 

m&lZX 1 0 ^IBl0Pa»ilBI©Sfes x 0 U Y n *' u- > 9 
y Lfc*ffl8§£. 1 0 %© ^ ifilYff (r-^o-/yy^#) 

^tltSDMEM^i (G I BCO) 2 Q mMZM^tZo 7 

ISk X tt - 2 0 *c c T £ Bf 181 Br ft L- fc . 

mmtk&mfc&i (ELisAMc^&bh iiiift^^t 
Ata «9$i£l-t. 7 gc**^M$ tit ^ 5 c tzmm 

I g G (Whole molecule) (Sigma) (Z 
&fi)D-\-LtZo 7'v vtLtzik, C 0 S £ ©*g#-t 

ru-bGW y + y & & y£ © & . 7 ;i/ * u * 

*7y* *'fit-k h I gG ( r til 4# M #K S i 

gma) £ fln x. . ^ y + yRO'^flots II 

f?ltL*LT4 0 5n«Kl*?tt<5&*ft£iH£l,fc. 
TffSSb h I gG (S i gma) & M ^ . 

(EL I S A ) 

h v v 7,7 i o h£*ifccos«ii!afr&0_ti*£EL i s 

AK«fc*Ji)Cl3£LT. 4I^fct h »JS#*<fii^ I L-6R 
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7>-^MTl % t) T.'t J V ™ — 1" ^IKft ( # % Wl 1 ) 
£ t b I L-6R (SR3 4 4) £ 7* ^ - h telSQ pl tz . 

- *> a y T »J * 7s 7 7 9 — -if St 

- t h I gG*^x;i/HJni?L^. 4 y + * •> s y 

]£ £ f? jh U n * ^ T 4 0 5 n« £ *? It 5ft % BE £ iH 3£ L - 
COiS^IIl 7 Hftttfc hAUK12-20JJt 

L a A - •>* 9 y r a j <!: * ^ 7 1 2 - 2 0 fft# H II © fcfi * 
S k + 1 2-2 OtftfriEftK* 

h I L-6RC»t*»^IS^ft«*L^ -9-y7*^Ol&^m 
4 0 5 nm^*> I 

l-6 Rtiw-rsts**^*^^^*;: i^«iis$n/co £ 

fc. :©^tt, hAUK12-20Jft*La©'< 
-i/ 9 v r a j *<+^vAUKl 2-2 OfafrLa^PIfl&K 
ijtfiS*§-&tg£J#^c: L'^S- 
xBe9d^ffl^fcg«gt*=- »- i 2-2 o tfr^HaiSfe^g)^m 

MJfeflJ 1 3-CiUJffiiH*C^, A U K 1 2-2 0 
ia#Hav$I«©CDR£fc K^^^-riOa^^ 
FRiLtttSSilSt hV, a425 (Ket 
tleborough£. Protein Engines 
ring, 4. 773-783, 1991) IZ L tz « £ 
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f % Si«h I-Vh a425 ( ± gfi £ i& * . F i g 3 ) £ n 
-Kt5H i ndlll - BamH I DNABfrfr^r^XS 
KHCMV-RV„ a -4 2 5 - r 1 S> 9 ffi pUCl 
9^^^_©H i n d III - BamH Igg&£"9-7';7a-^ 
y^'L. pUC-RV„ -4 2 5 a£*#rt:. C *l £ f£ H D N 
AiLTUffllfc. P CRCffl^i Bicr?^ 7- ( A 1 
-H 1 ) ^^ilfc. r^v-l 2 2 0 -H 1 ttv CDR 
lffili&D'Th r-2 8*^Se r - 2 8©g£H£i^g"f 
JUlCflf'l y L . 75^- 1 2 2 0-H3&CDR3© 
f£ H & S e r-9 4 <5> A r g-9 4^©E^£^^3~& 
HCffOLfc. r7^- 1 2 2 0 -Hl, 1220- 
H 2 R 1 2 2 0 -H3ttv *ftf il8 MS**tt 1 2% 
** 'J 7 ^ 'J $ K V ^TftSS^> L fc o &7' -7 

-< v - © * ? U * KE?!ltt*oai3'CftS. 



&#7*7 4 -7- 












Al. REVERSE 






83 El. 1220 -Hlb 




73 


Bl. 1220 -Hl 






72 Fl. 1220 -H2b 




75 


CI. 1220 -H2 






74 Gl. 1220 -H3b 




77 


Dl. 1220 -H3 






76 HI. UNIVERSAL 




82 


PCRO^ 




. IfS DNAiLTp U C - 


R 


V „ - 4 2 


5 a L 


N. 


HlCDR^Iffl7'7^ -7-<!: 


» 


T _h §e © *> 


U ^JSi^ttHJSW 1 3 KlSe» L fc © £ 


fa] 


T & o rc 


AliEK 


B 


1 


iF K CliGh &. D 


l 


£ H 1 © 7* 


7 4 -** £ ffl ^ 


T SB 1 P CRS)£$It^. * n «? n 1 8 6 


bp ( A 1 - E 


1 


) 


. 7 5 bp ( B 1 - F 1 ) . 1 


7 


3 bp ( C 1 
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-Gl) & CM 05 bp (Dl-Hl) 0 & 8§ 1 P CR^^ife 
£ 2 . 0 %<DteM * T # n-^y'JHITfiL^ & © If§ 2 P 
C RilfeSlSt:*J^Tteffl L/C 1 3aiLBft 

PCR ( P C R »*gRI&££t/) £*T^> v^xAUK 1 2 
-2 Ojji<*:OHlVfiCDR *l fc t h H II V ?I1 

*tWtS 4 9 5 bp0PCR4«ft*'Hs Cl*l£2. 0%fi 
jftd5 7#n-xy;i/£ffllr>T»SILfc. Z LTB a mH I R 

H i n d III £ «fc *> iSffcftx i^tlfcBamH I - H i n 
d 1 1 1 |ffr«pUCl & 
SE?!l £ L T . pUC-RV„ - l?20a«j|fc. 

i^ts SfilfiKt (• A U K 1 2-2 O^^HIIVIS^^ 
3-Kt4DN AE5tl*« X 7*7 X 0&#E 

#j i «k < — ik-r a e?ij*< it. <^ & $ nfc. c:©*^ sut^t 

h P M - 1 ta * © It fiK Bf c Iffl B £ « ^ * # « * 7 * ^ ^ ^ y 

1 (E8I#* 97) WSG1-SP2 (E9J*# 98) ^ 

;©r7^-tt. DN Al^lJAAG GTG 
AG C ^ D N AffiJI A A A GTC AGCCSii. PC 
RSJSO^fttt. ffJtE&tt^PlfcKiT^ £§§9D N A 5 0 
ng© P UC-RV„ -12.20a7*0, ^^^^ 7 - 
[+S G I - S P 1 t U N I V E R S A L ( E M # ^ 8 2 ) . 
Sf;ttSGI-SP2iREVERSE (E^IS^ 8 3)0 
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2 ffl© P C R & )&*>£>© P CR£$!&£2%teii&*7;tfn 
-*yjl/£ffllr>T*liSL. L T P C R »eKJ&K:*?^Ttt 
fflL/c e ^-0. 2x/g0^1PCR^^f!lRD ; 5u©Ven 
t DNA^'J^-t'^tttSS 8// 1 ©P C R5Ei 
£ 9 4 *C £ T 2 # 181 . 5 0 *C £ T 2 # 18k Bl 7 2 *C IZ T 5 
#|BM y*^.-< - FLjgtS5fi5*ff-ofc. *l/TftC 1 0 0 
pmo 1 e-foOUN I VERSAL&tf REVERSE 7* 
yJ-v-ZmTL, 5 0 // 1 ©t£**T 9 4 *C 

1 # ISU 5 0 tCT 1 ^feH IT 7 2tCT 1 33* 181 © 51 2 P 
CR^3 0t^;MTl\ ^ Lt^t:7 2 tCTl 0 # ISM 
y+^^-hLfCo ^2 PCRTll^tlfc4 9 5 bp © D N A 
®f M" ^ 2 . 0 %fl£S*7 * n - X y ;u £ ffl ^TfflS Hi 
ndlll RffB amH I C J; »l jfi ft L s 3tl^P UC 1 9 -< 

& g 12 £ SltS L T . p 

UC-RVh -1 220a-2£»fc. 

9«ib h A U K 1 2-2 0*/iftHtliV*fM£n 
-KtSDNAStttSH i n dill - BamHI D N 
AgJrM-^±IBpUC-RV„ -1220a-2ck^^0^iiiL.. 
HSK^gi^^^-HEF-l 2 h-g r lOH i n d III - 
BamHI SPfficSA H»* t h A U K 1 2 - 2 0 l/ift 
Hlllfl)A-->'.s ya©^^-^^^-T$>-SRV„ - 1 2 2 0 

thAUK12-20 IX ft H t$ V ««©flb<Z> A - «>' 
3 y (b~d) — K"*-<5DNA£ttJi!c , $"£rt:«>£2jiI© 

P C R 7* 7 -f "7 I, fc. §PCR ^ ml g£ 
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© KB & # t * * W £ PI d & # T T* It t> ft fc . ^ - >" a ^ 
r b j ^3 - Kt5DNA0lti©fcfc, 2101^1 PCR 
K *? tr^ T . UN I VERSAL7*7^"7- ( E?!l#-t 8 2 ) 
RO : iI^^7 , 7'(7- 1 2 2 0 H-mla (E?iJ#-*r 7 8 K 
fcS^tt. REVERSE 7*7^-7- (E59*f 8 3 ) t % 
5 ^ 7- 1 2 2 0 H-ml b (iS?lJ#-§- 7 9 ) ©& 
PCR7*7-f-7-s 4tfCj|lDNAHT0pUC-RV ( 
- 1 2 2 0 a4ffl^fc. *ft*'ft 2 0 2 b P &tf 3 2 3b P ©gl 
1PCR4W52. 0 %iSHl^7*n-xy^*ffl^Ttt 
IS^s Sa8B©5fi5*#iPI«K:» 2 P C R ( P C 
£ ) * ?T n 4 9 5 bp © £ % ( A - >~ a y r b j ) * 
» fc . C ft £ H i n d 1 1 1 - BamHICfcOiSffcl^ ^ ^ 
T x pUCl 9'<^-Ct^D--i'^U pUC-R 
V, - 1 2 2 0 b$fjfc, 

£58% 7* 5 4-7- 1 2 2 0H-m2 a ( £ 
?lj # 8 0 ) s 1 220H-m2 b ( E # 8 1) & 3 
©£fi£!&l£Sf£!pUC-RV„ - 1 2 2 0 a^ffl^TPCR 
£ ( A - a y r cj $D-Kt4DNA) £ . H i 
ndlll RtfBamH I-CtSftLs P UC19-<^-©H 
indlll - BamH 1 SPli CSA L t P U C - R V H -1 
2 2 0 c^/: t $&C,$agS5fe7 , 7^- 1 2 2 0 H- 
m 1 a ( £ ?IJ # -t 7 8 ) . 1 2 2 0 H - m 1 b ( E ?U * # 7 
9) RlFili<!:Lt0pUC-RV„ - 1 2 2 0 c £ ffi ^ T 
P C R £ j£ ( A — a y d ) £ > d ft £ H i n d III & 
tfBamH IttiftLTpUCl 9 ? * - © H i ndlll 
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-BamH iamacSAtSCiCiOpUC-RVH -1 

2 2 0 d £ % tz . 

£ * . 7* X $ K p U C - R V „ - 1 2 2 0 b * IZ zj - K 

7 $ j ^ie^ijs.^'-?- a - k-t * * * * Kie^j^asjij 

# 8 4 K L . pUC-RV, - 1 2 2 0 difK3-K$ 

nT ^ ^ t h h m v 3 y r d j © t 5 y m 

&<^T'. UtiJifcfc h A U K 1 2 - 2 0 a*H«0#A'-5/ 

3 yo555^^^-4i»t*fcftCs Si/St UUK 1 
2-2 0 Jft ft H V $1$ £ 3 - K T 3 D N A £ t; H i nd 
III -BamHl|fr*pUC-RV„ -1220b. pU 
C-RV„ -1220c. &tfpUC-RV„ - 1 2 2 0 d 
£ t) *9 ft L , H|S^^^i?^-H E F - 1 2 h-g r 1© 
H i n dill -BamH I SB (i C If A L T . /n' — •>" 3 y © 
%I^^^-R V„ - 1 2 2 0 b, RV„ -1220c. R 

R V „ - 1 2 2 0 d«*n?*i<lfc. 

Hflfegq 1 6 . iiit h 1 2-2 0 ffi ft O ft * O - * h 
y g>gfe3E&EF»gf 

SfllJft b. h 1 2-2 OJjtfrHH^^lt^ 4ii0-<^^ 
— ©10(RV„ -1220a, R V „ - 1 2 2 0 b, RV„ 
-1 220 c. SfcttRVn - 1 2 2 0 d) RtfSlitF 
AUK1 2 - 2 OfiiftLl^llitS^^^-R V L -12 
2 0 a H cfc 9 COSJBia*P^F^KIc«-r*c:<i:m:*3. S 
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ffij&t V 1 2-2 0fitfrH|gViS&«©4«£® a ^ £ 

COS«^ + >7l2-20}jl* 

LiI&tfHfI£figi-f£&^?*- (HEF-1 2 h - g r 
l^tfHEF - 1 2 * - g * ) ^^oT^IsJBf^Sf^^^^c 
b h I L- 6 R's08^i:o^t0il£C* , ^t, s^S^^ 
hAUK12-20fft&L liS«fi£ t h A U K 1 2 - 2 0 
fitftHao^-f's y r b j N & 5 ^ tt SSfll fiR *=■ h A U K 1 
2-20 fnfrLlilil^t h AU K 1 2 - 2 0 l/t&HfW^ 
, N - _ g y r d j i©3ffl*^-frK:«kSII»BSct h 1 2-2 0 

filfcteU * J v 1 2-2 Offift£E*®*§£?£tt£^!-'fc. 
:*if»0!SI^Il 8 R Bl 1 9 C ^ * . 

igftSjffl] 1 7 . b.FtiiftHAX^ffiPfeB ii!: h s 1 e 1 

2 2 0 HffifeHSi;jH£^g)iSIe 

7 nt; £n--*-;i/fitfrAUK 1 2 - 2 0 © H il V il $ 
<»: * t ffl P1 14 © S ^ «=■ h fit* « . 9 v 9 9 " L . 

eeds'OftfO;^ HAXH*^fc(J. I m m u n 
ology 139, 2496-2501, 1987, SL 
E.§.#^^B cell hybridoma 2 1/28 
®I4t§ fit*. ilG^E^J « F i g . 4 , 
g£?lj ttF i g. 6 £ SB» ) . t h s 1 e 1 2 2 0 H fit 

* H $1 V ffi m © 15 It £ . H A X fit * ® F R $1 M t ^ *) * ^ ; 
^n-^;ufit*AUKl 2 - 2 0 0 H I V fl© C D R * i 

~Z \i -o iz . 

-7 t> X =t J 9 o - + ^ fit * A U K 1 2-2 0 © H II V pi M 
0CDR4tt'SlllSt h s 1 e 1 2 2 0 H fit H $ V 0 & 



if a; v >a is 
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£^4 3 9 b P ©s 1 e 1 2 2 0 HfiiftHffi Vj?(«*3 - Kt 
5DNA^^« 2 lb P ©S^SM££W-f<5 90~9 4b P ©S 
$©6*©*'J^5i^^*^K ( s 1 e 1 2 2 0 h 1 ~ 6 ; 

* n n x ae ?u # -t 8 6 ~ 9 i ) K#w-T&atLfc. 

KOfflSHfli&tf 2 *IK^^D N A©^j££ T' © i§ g £ 121 
2 OCit. 

PCRj*^ffl^TlgI2 0H^-rS:i& ; ^lT-5. tS^"56* 
V :/ * * U * * K * P — P C R5l5?i-7'iljDA, 

ii®PCRSi6*lT7. :nc«k^ 2 o®* y if* * u 
i/tf>F, * ft fit . r 

2 ) &tf B (E?lJ*-§- 9 3) £flH;i. f§ 2 © P C R KlS£fT 

«ti:i^-e§«. &fcftfc£jS«5£ttiaLs BamH I 
RtfH i ndlll £ £ >) VPHfc&N pUC19-<^-^7' 

gflsfcjK: t£x 100 mM Tris-HCl (pH 8 . 3), 
5 0 mM KC1, 0. 1 mM d A T P , 0. ImM dCTP. 
0. ImM dCTP. 0. 1 mM dTTP, 1. 5 mM Mg 
C l ? R[F2, 5uODNA*'U7- -fe'Ampl iTaq 
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(Perkin Elmer C e t u s ) & & tZ & * } ) 3 
19 VX+Y h pmo 1 e«tft«9 8 jtf 1 ©S^I^ft 
£ 9 4 *C 1 . 5#RSI©£ttL3K 9 4TC3#RSU 5 0*C2#fSk 
7 2t5^r B l©5Ic:^3f -f^;MTl\ ftC7 2 *C C T 1 0 
#!Bj 4 y * ^ ^ - b L/c. 5 JS* t3 5 0 M © * die 7* 5 4 
-A*J JiCFB * 1 1 r-^Snix 8 0// iolit^\ 9 

4 *c i . 5#i8i®amsu 9 4 *c 1 #isk sotcti 

# ISK 7 2 *C 1 % |S| © S IS £ 3 0 -9- -f * ^ ?f ^ x »^T7 2 
• C fl 0 #|S1 ^ 4 3 9 bp© P C R 

IBamHU^tfHindlll tl «k *} p U C 1 9 

^ : ^ ^ _ c v 7 ' ^ a _ ^ y LT, &gi£?!j£8f tSL/c 0 
&ttfc*a-y£pUC-RV„ - s 1 el 2 2 0 HaH 
it. zor 7 x S K + Kia-KSftT^SSfllJfcfc H 1 e 
1 2 2 0 H IXfrCD H II V 1®« A- 3 y r a j ©7U gft£ 



U;^-C,SWUslel 2 2 0 (slel220H) 
gtflsHav«B**3-K-r«itiE : f-*#W-r*H i n d III 
-BamHI DNA#rfr£pUC-RV„-slel22 
OHack^toajL. Hit5-<^-HEF-l2h-gr 
lCDHindlll - B amH Igfiiii:3AU R V „ - s 1 
e 1 2 2 OHallfc. 

Uffi$L*- h s 1 e 1 2 2 0 HJa*Hffl(V««<Z)flb©^-^ 
3 y ( r b j - r dJ ) & * 2 offlSSS^T" 
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7 -f - s 1 e 1 220Hml ( @E ?ij # 9 5 ) „ R 7 J s 1 
e 1 2 2 0 H m 2 ( E #1 # -*§■ 9 6 ) £ £ Jifc L . # P C R £ 
IS T tt . HiSfeW 1 3 T ^ $ ft T ^ * V e n t DNA*'U 
7 --fe'&tf KIfc»[ffijR£ffl ^ fc. ^PCRSJ£t'!^ /n-->- 
3 y r b j & & ^ — >" 3 y r c j iz ~? ^ t is N Sli Lt© 

pUC-RV„ - s 1 e 1220Ha, 50pmo 1 e 0) g£ 
HSS#fe7 , 7'f-*'— s 1 e 1 2 2 OHmU/ctts 1 e 1 22 
0Hm2&.tf5 0pmo 1 e ®^g7'7^-B?tf t§ 
S 4 X I . 5 # 5fj © ^ 14 © & . 9TC 5 

0 *C 1 . 7 2 *C 1 # © 3 0 -9" 4 * ;u © S i£ K *>> It v & J3 7 
2 'C T' 1 0^r B lO+i^-Hfc ( 2 3 5 bp * fc ti 1 7 8 
bp ©£}£!&£ 1 . 5 %Offiffl!*T o - X y ^ TftSS 
L s S2(DPCRSfi}©r7'f 7-iLT*fflLfc. £ 
5, 5 0pmole©^5ffi7 , 7-f-7-Ai. 0 . • 2 */ g 0 P 
CR£j£ife|£2jn?U pUC-RV„ - s 1 e 1 2 2 0 H a * 
mmtLX. W.2 P C R SiE*?f 4 3 9 bp ©£$<&)£ 

1 . 5 % (5 » * 7 ** n - * y A/ -C » 88. B a m H I R. H i 
n d 1 1 1 ^ifttpUCl 9 9 $ — \z *ir ~? 9 a — s- y I, 

tL** b h s 1 e 1 2 2 0 H fit ft H 11 VifM^- 

a ^ r b j X tt r c j £ 12 - K "T « 7* => 7, \ K p U C — R 

V m - s 1 e 1 2 2 OHbXKpUC-RV„ - s 1 e 1 2 

2 0 H c £ % tz o 

SilSt h s 1 e 1 2 2 0 H fit ft H IS V « - .:>* 3 > 
!" d j £ ^ - K f 5 D N A « * © « 43 L T -ft 3S L tz . If M i 
LT©pUC-RV„ - s 1 e 1 2 2 0 H b^fflt^c, 
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^Sir^-fv-s 1 e 1 2 2 0 Hm2RCF*S7*7'<-7-B 
£50 P mo 1 efoffil>t|10PCR5t5^3OtO 
Mt-s*. i^fcl 7 8 bp ©PC RSiS^* 1 . 6 

#a -xy^CJ; 0 ft SSL. ^20PCR07-H? 
-ittffi^fc. d©7*-7-f-7 — £5 0pmo l e ©^^7* 
7-f7-A*ffl^TS20PCR*ft^s 4 3 9 b P ©DNA 
Srfr*»fc. Ztl*. &mL. BamHlRtfHindHI 

Ixtf^Kae^J^iHSL. pUC-RV„ - s 1 e 1 220H 
d £ ft fc . 

ft^t. SBt&t h s 1 e 1 2 2 0 HJSC#H«©*A-C/- 
3 y (D%m^? * -^l^t§ fc«K S»*ifc- h s 1 e 1 2 
2 0 Hffi#Hava««3-KtiDNA*#t'B amH I 
-Hindlll BJT>t£pUC-RV„ - s 1 e 1 2 2 0 H b . 
pUC-RVn - s 1 e 1 2 2 0 H c . i^tf P U C - R V„ 
-s 1 el 2 2 0 HdJ;^*)!l5U HtI§fc5i^**-HE 
F - 1 2 h-g r 1 OH i n dill - BamHlSPii^ffA 
LT, RV„-slel220Hb, RV„ 

-s 1 el220Hc£cJ;tfRV„ - s 1 e 1 2 2 0 H d * 
n ? ft tz o 

Hfgftb h s 1 e 1 2 2 OHfii*Ha*»StS4lSi0 

^^-©^01-5 (RV„ - s 1 e 1220 Ha, R V „ 
-slel220Hb, R V, - s 1 e 1 2 2 0 H c 
RV„-slel220Hd) & . UffiJ& t h 1 2 - 
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2 0ffi#LiI£fl5|-r£-^*-RV L - 1 2 2 0 a £ ffl 

t c o s«|g* H^jg»ft*t* : ») ^ If »J5K t h s 

1 e 1 2 2 0 H fait H fj| V $I$© 4 Sffl© A-->" 3 I 
L - 6 R - © I L - 6 ©tS^ES-fSfig^K-^TiiFflBL 
fc . £ © £ HI 2 1 ~ 2 4 £ f 0 « *? x d ft © *g J£ ^ 

it h © T* $> 5 . 

±ib© cr i < . k ^ ft &\ ± / ? imb l < &nm 

ft c R F 4* © l fflSX«1Sifcffla©7 $ y ® £ ft!s © 7 $/|k:I 

« T * ffc !H tt > *0**Ott«*I^LT^«i*) . 1 fiB 

X « }g & © 7 5 / ® ffe 0 7 $/»Ki«koa*$*i"t^«. 
*;*>fit*&tf?f»#khfil#s */-5L«RO : fl««L«. 

* H «( V «« . &&IZZtlb%3- KtSDNAStatt 

* % w c *j ^ t « ffl $ ft * aj 56 ^ -f 7' >; k - « * © f* k 

L T ti? K 3 ft . 

1 . A^f7'J K-v MT1 8Qffl 

t b I L - 6 RCjtttS^^ °-t^}Jlft$4It5;N 

h I L — 6 R £Sfe^"T 5v^xT«^ft©iC L Tit IS L 
. "3"&:b"5 N Y. Hi ratals J. Immuno 1. 
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Vol. 143, 2 9 0 0 - 2 9 0 6 ( 1 9 8 9 ) C8S*$ 
tlt^ § 7*7 ^ ^ K'P Z i p n e o IL-6R**ftd 
,tv^T«|CTLL-2 (ATCC TIB214) 

3 0, 0 0 0 l©b H L-6Rt»St««B«*»fc« 
;©HlB»*CTBC3i»ti. 

CTBC3Hj*#ttC*-5tRPMI 1 6 4 0 

T1X10 7 ^oaillS*C57BL/6-7^^6-^lSl*lV±l* 
LTftft»ftl/fc. 3 ©fc&&fM* 1 iliac 1 El 6 aifflKlfc 

Ctt^ti'Ji^l^y^'i a -**B^T#«B P 3 U 1 *B 

- y ^ Lfc. IL-6RifttmaHiJURKAT 
(ATCC CRL 8163)«s7 , 7^FpZipn 
eo IL-GRlZ^Vnfttvy*?***^^ ZLXM 
K(£***ifcllllB*X* >J - *fflBS^9#J 1 0 0, 

0 0 0 ®<D I L - 6 R »lfil*£fcfc. doaiia^ 

n p - 4 o -cwKttJS? Lfc n j b c 8 £8ga-rs*<Lfr l 
n p - 4 o rmmmmLtz jur k at*i8»l«^is** 

8 7'U K-vMT 1 8 » > 
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i o s tz®z.w&mw, 2999^ (ferm bp-299 

9) t tlfc 
# f£ m 2 . /n 4 •/ 'J K - ^ P M 1 O fE SS 
t h I L - 6 R^MtSt^ ^ n-t;i/fii^^4It5^ 
4 7 ij K-^*ffSTSfc»^ J7t 1C <*: L T . k h I L-6R 

LTttffi Lfc. 3X10' I©t hfgSIiflBS 
( 1 L - 6 R £m*fflli&) * 1 bIO 1 % h - y . 1 0 mM h 
|J 1 y -;UT $ (PH7 . 4). 0. 15M Na 

ClRtflmM PMSF ( 7 * ;u ;i/ * ~ ^ 7 Jl' * 
V K ; ln*«Ii) *Tm»L/Co ffli2r. ###J 1 c*J^"C« 
S^fcA-jyiJ F-7MT1 8{:d;*)4I$tifcMT 1 8 m 
^Di,i/7yi!iSttft**lfc*7rn-X4B ( P h 
a rma c i a) IZ&miZft ^ 2 •£ tz . C © M T 1 8 

-tr7 7 a-*4B±CDMTl 8 J/i # Hi] tfi nJ if ft 
LfcIL-6R££££*fc. t7rn-^4Bi:^tl^ 
C*&£Lfc«rS£«fe*l**l^ *LTSepharose4 
BCMT 1 8})i*^^Lte^lfc I L-6 R&ft&WtL 

xmm Liz. 

lfflffi©fc£]££ffl^TBALB/c-7$*£lfflra&;:ill 
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•f. ig#-tYf 0 . 0 1 ml® P r o t e i n G -fe 7 y a - 
X ( P h a r m a c i a ) £ «£- L X ±m * © n 7' V 
y £ P r o t e i nG-fe7rn — *£ffc^*t-'«>;te. * * - 
= * s _ ^ * ^ y £ £ $ f*jgpgf8Si3 ft* 1 0"1©U2 6 6 
mmZmWH-^ <LTMT18lS^t77 0-X4B*ffl^ 
T I L-6 R^77^r^iHU:. & C . S - / * * 
-y-CSaSftfcl L - 6 R£s ftS^oyjy*<g^bT 
^-5_tteOP r o t e i n G t 7 r ° - ^ ^ ^ HStfe^-fr 
L«K ^LTtJtS^SDS-PAGEC^^Sfb/;. 

/W 7 <,; k-vPM 1 liim&ffiKe&£^X#lftffiflf£ffiK 
7 ^ * h & ft 0 *> £ £ 1 9 9 0 B 1 0 0 1^ ®.Xm& 
2 9 9 8 ^ (FERM BP- 2 9 9 8 ) iLT?lt$ 
ft tz o 

3 . /n ^ 7- U K - v A U K 1 2 - ?■ 0 . A U K 6 4 

-TfttfAUK 1 4 6 - 1 5®fE5£ 

fegHS«kLT»I?8ttIL-6R(SR 3 4 4 ) Y a 

sukawa, K. £ J. Biochem. 10 8 , 6 
73-676. 1990. IZ&MZ tit ^ 5 ifrffiCft T SS 

•T N - 3 4 5 K y*<»jh3 K y 

C «fc 9 ■* $ *l T ^ S I L-6R*3-Kt4cDNA*t 
Wt57"7^ ^ KpECEdh f r3 4 4 £ C H O (5E2 

7) wch^7x^ -g-of-^yx^^^ V Zft 
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^lti^tl5±i^HF-L a b 1 $ (IV-) E <fc 9 » 
SSL^LTB 1 ue-5PW#5i»&.tfPheny 1-5P 
W^ACJ;!) ft S3 L fc. ffiS2£ ftfc nJ?§ 14 I L-6RIJS 
DS-PAGEf$- K^^L/Co 

BALB/cAnNCr j v £ * (B*^l^T) K % 
1 moftteWMZ: 1 0 jtr g/t^iLTF r e u n d 
i7'>"a/0 F (Bacto Adjuvant Comp 
lete H 3 7 R a , Di fco) tZ&~F&.St L . % 

LT*n**ftg«J©&*t© 2 iSrHlS.^* 3 i!ISI&£x F r e u 
ndCD^f^^TC/j./N'Vh (Ba c t o Ad j uvant 
Incomplete Freund, Difco)£S 
Kl^»©&&M£m-II&tf ^HlljiiJjn&Jgch 
Lfc. «»ft!SJ8tt (S§H@&*t) tt3§ = @&lt® 1 iIIBI& 
c r ->* a a y b Z\£t> fs. PTgftlrtClT fco fe&JSft 

WCiKL, ■eLTG o 1 d s m i t h, P. K. , Ana 
lytical Biochemisty, 117 , 53 — 

6 0, l 9 8 l. iztzmz tir*,^ z^mtzfe^-z e l I SA 

miZ £ *) ftVr Liz* , SR3 4 4 (0. 1 0 g /■ 1 ) 

Kcfc^n - £ ft fc 7' U - h£ 1 % B SAC^O^ny^L, 
*LTlfflffi©?&K;!Fft;fc«**£*ncJnix.;fc. S R 3 4 4 K 
m&Ltz-? t> X I gG^i**'©**--^* I g G / 7 ;u # V 
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3 HfcC 5EOBALB/c^^&PMB 
**fc. PMMRO<#M»* ( P 3 U 1 ) * 2 5 : '1 © 

it^T-M^L> PEG 1 5 0 0 *J8^NUHT20 

PMK-c**^. ^^^ i?s ^ SR 3 4 4 r ^ 

©tt^*B#r**n&©«ACO^T (lL-6/s 1L 
6R«*B*7 (RBIAjEUJ^'i-'^ 

- -V*"*^ 4 o«®»tt* :t;l '**>* : 

I) fc 1 . 

*©tt^* * I 8 ( C a P P e 1 ) < 1 * g/-D C<fc*> =» 
- h $nfc7'U-h (MaxiSorp. N u n c ) £ 1 % 

20ng/ml© 
SR3 4 4**x*K:Jni*.. uTia^mF^ 

G(#2. 5 * g/rnl) ^ 1 g G ~ 7;U * 

,jU7r^t'(A/.P) (l ! 3 0 0 0. Tago) & 
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*lizm< 4 0 5 - 6 0 0 *mT' <D *) &M:Ltz 0 

fljffi© R B I Att&OfcfcLTfT-ofc. MT 1 8 J/tftT' 3 

0 0 ng/nl0SR 3 4 4 (100*/ 
1 /*> jljv) T'ii/cL. ^t/TSSICT l^BI'f y**^- 
9 y«ft-9fc. 7* u - h £ tfcfrL *: ft. 50//l/n^® 
^ -f 7' U K-^iS*-bitfttf 5 0 // 

I L - 6*S£# ( 2 0 n g/ml) ^-E-n^n©^X7PiI|sIi^ 
t;: Jjn a. > <£LT7x;i/£^}&k:t 1 Bf EIH y * ^ ^ — h k . 
XhU7'hTt--v ? y-A/'P (1 : 7000, PIERCE) 
RtffcfJ&'TS&St (S i gma - 1 0 4) £gs2)n 4 0 5 
- 6 0 0n«-C®&*«*iMJ£*S C it::^. SR 3 4 4 C 
m&lstzf* 3- y - I L - 6 © * £ L /c , 

y *tt-ffc L T S R 3 4 At I L-6<!:©*£££EfiW-f 

SSIOa^'iJ K — -? 2 a — y . t«t)-BAU K 1 2-2 
0, AUK146-15&.tfAUK64-7;&tft::SR3 
4 At I L-6£©*S££ffi«t&lwW7*'J K-v^a- 
yAUK 1 8 1 -6*Hfc. 

mm H©f»iffl ni^ft 

* ^ IB t h I L-6RCjtf'$'SISfllJRfc h Jfi * £ ffi $ 
CKDjfiflsKHS^Tttk ^*0V«0CDRi)<k h I L - 



WO 92/19759 



WO 92/19759 



PCT/JP92/00544 



109 



7** h£tt£IlJ3i 1 3 % MO CD 2 ®«i£$ftfc«£«l^© 

#&. 

^ffc&BH : National Collections of Industrial and Marine 

Bacteria L i ro i ted 
$>T£ : 23St Macher Drive, Aberdeen AB2 1RY, UNITED 





KINGDOM 
£fr # »! CD ^ ttc 










col i 


DH5 a 


pPM- 


hi 


NCIMB 


40362 


19913F 2 n 120 




col i 


DH5 a 


Pl2- 


h2 


NCIMB 


40363 


1991^ 2 £12B 


JL- 


col i 
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p64- 


h2 
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40364 
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co 1 i 


DH5 a 


P146 


-hi 


NCIMB 


40365 


1991^ 2 n 12B 


1^ 


co 1 i 


DH5 a 


pPM- 


k3 


NCIMB 


40366 
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co 1 i 


DH5 a 


Pl2- 


k2 


NCIMB 


40367 


1991^ 2 12B 
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DH5 ar 


p64- 


k4 


NCIMB 


40368 


1991^ 2 £12B 
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DH5 ar 


P 146-k3 


NCIMB 


40369 


1991^ 2 £12B 



MT18 
PM 1 
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mm'?: i 

mw&z : 40 

ie?ij©gj : mm 
«©» : -*a 

E?9©«8:£jfcDNA 

actagtcgac atgaagttgc ctgttaggct gttggtgctg 40 
e?»# : 2 

E?d©fi<* : 39 

ee^joM : mm 

«©ft : -*« 

E?fl 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

ge^J#^" : 3 
E?!]©:1£ : 40 

E?U©3! : mm 

SB©8fc : -#« 
h#ni/- : Slltt 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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ie?ij©^$ : 43 

tl©& : 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 

ae?ij#-t : 5 

iS?lJ©:l£ : 40 
$<D& : -*® 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

se?!i#-t : 6 
ie?ij©s$ : 37 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 
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iS?IJ#-t : 7 
ie?0©S$ : 41 

m^a>m : mm 

ie?IJ©a^:^DNA 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 

iE?IJ#-t : 8 
B2?!!©:1S : 41 

ff Oft : -*fj| 

i£?lj©«3i :MDNA 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 

EflHHt : 9 
I2£lj©:g$ : 35 
le^IJ©^ : SB 
«0» : -*« 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 
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41 



41 
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mm^ - 10 

i£^ljCD^$ : 37 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 

K?IJ#-t : 11 
ge^lJ©S$ : 38 

: 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 

K?U#-t : 12 
B£?IJ©:1£ : 27 

0O» : -*« 

GGATCCCGGG TGGATGGTGG GAAGATG 
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erhm- 13 

ie?0©^$ : 37 

m#\<Dm -.mm. 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 
: 14 

ie?!l©^$ : 36 

mom -*® 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 

ffi?!l#-5§- : 15 
eE^(l©^$ : 37 
mm<DM : 

: -MM. 

imomm = mdna 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 



WO 92/19759 



PCT/JP92/00544 



115 



ee?ij#-t •. i6 

mzw&z : 35 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 
E£!l®fi3 : 40 

mwm : &® 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 

%&m^ : 18 
E?d<Dfi3 : 37 

«<Z>» : -*« 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 
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Wffltt : 19 

ie?lj©^$ : 36 

«©» : -*« 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 36 
: 20 

ge?IJ©S$ : 33 

: -*a 

h # ni/-: fifltf 
ge^lJCD«^i :MDNA 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 33 

mm^ : 21 

K£|J©:1£ : 40 

ie^ij©s : mat 

§e^J©«^ :^DNA 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 40 



WO 92/19759 



PCI7JP92/00544 



117 

ie?0#-t : 22 
g£?IJ©;S£ : 37 

&m<i>m •• mm 

E?IJ©«^:£$DNA 
E#I 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 

E*3«- : 23 
E?!l©£3 : 28 
E590S! : &Bft 
: -*« 

E?!l©fflB:£*DNA 

E#I 

GGATCCCGGG CCAGTGGATA GACAGATG 28 

E?!l«- : 24 
E?9©:B$ : 393 

E?a©s : mm 

tSfflQWSi ■ cDNA 
£M : -7 ^ 7> 
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$u — V\ pl2-k2 

: 1.-60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 - 5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu lie Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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119 



CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 
95 100 105 

GAA ATA AAA 
Glu lie Lys 
110 

25 

i£5lJ©:S£ : 405 
ifi^joa® : cDNA 

# a— y : pl2-h2 
ft& : 1..57 sig peptide 
58.. 405 mat peptide 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 
Met Gly Trp Ser Gly lie Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 - 5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 
Val His Ser Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 
.1 5 10 



48 



96 
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CCT GGG 
Pro Gly 
15 

ACT AGC 
Thr Ser 

30 
GAG TGG 
Glu Trp 

CAG AAA 
Gin Lys 

ACA GCC 
Thr Ala 

TAT TAC 
Tyr Tyr 
95 

ACT CTG 
Thr Leu 
110 



GCT TCA GTG 
Ala Ser Val 

TAT TAC ATA 
Tyr Tyr lie 

ATT GGA TAT 
lie Gly Tyr 
50 

TTC AAG GGC 
Phe Lys Gly 
65 

TAC ATG CAT 
Tyr Met His 
80 

TGT GCA AGG 
Cys Ala Arg 

GTC ACT GTC 
Val Thr Val 



AAG ATA 
Lys He 
20 

CAC TGG 
His Trp 
35 
ATT GAT 
He Asp 

AAG GCC 
Lys Ala 

CTC AGC 
Leu Ser 

GGG GGT 
Gly Gly 
100 
TCT GCA 
Ser Ala 
115 



TCC TGC 
Ser Cys 

GTG AAG 
Val Lys 

CCT TTC 
Pro Phe 

ACA TTG 
Thr Leu 
70 

AGC CTG 
Ser Leu 
85 

AAC CGC 
Asn Arg 



AAG GCT 
Lys Ala 

CAG AGC 
Gin Ser 
40 

AAT GGT 
Asn Gly 
55 

ACT GTT 
Thr Val 

ACA TCT 
Thr Ser 

TTT GCT 
Phe Ala 



TCT GGT TAC 
Ser Gly Tyr 
25 

CAT GGA AAG 
His Gly Lys 

GGT ACT AGC 
Gly Thr Ser 

GAC AAA TCT 
Asp Lys Ser 
75 

GAG GAC TCT 
Glu Asp Ser 
90 

TAC TGG GGC 
Tyr Trp Gly 
105 



TCA TTC 
Ser Phe 

AGC CTT 
Ser Leu 
45 

TAC AAC 
Tyr Asn 
60 

TCC AGC 
Ser Ser 

GCA GTC 
Ala Val 

CAA GGG 
Gin Gly 



144 



192 



240 



288 



336 



384 



405 



: 26 

ie^J©^$ : 381 

h *•□«>-- : mm 
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%am®WM : cDNA 

m 

' ~* V * 



$u — V: pPM-k3 
#ftfe : 1..60 sig peptide 
61. -381 mat peptide 

mm 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 
Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 

-20 -15 -10 " 5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 
65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 335 

Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381 

Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Asn 

95 100 105 

E?lJ#-t : 27 
ge^JCDS^ : 411 

%iwm : mst 

8®ft : 
ff Oft : 

mwDmm cdna 
mm 

O D— V : pPM-hl 
#f|J[ : 1..54 sig peptide 
55. .411 mat peptide 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 

Met Arg Val Leu lie Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 -5 

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 90 

Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 

^ ^ ^ ffl ft 



WO 92/19759 



PCI7JP92/00544 




TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val 
15 20 
AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG 
Ser Asp His Ala Trp Ser Trp He Arg Gin 
35 40 
GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT 
Glu Trp Met Gly Tyr lie Ser Tyr Ser Gly 

50 55 
TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA 
Ser Leu Lys Ser Arg lie Ser He Thr Arg 

65 70 
TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr 

80 85 
TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr 
95 100 
CAA GGA ACC TCA GTC ACC GTC TCC TCA 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 



ACT GGC TAC TCA ATC ACC 
Thr Gly Tyr Ser He Thr 
25 30 
TTT CCA GGA AAC AAA CTG 
Phe Pro Gly Asn Lys Leu 
45 

ATC ACT ACC TAC AAC CCA 
He Thr Thr Tyr Asn Pro 
60 

GAC ACA TCC AAG AAC CAG 
Asp Thr Ser Lys Asn Gin 
75 

GGG GAC ACG TCC ACA TAT 
Gly Asp Thr Ser Thr Tyr 
90 

GCT ATG GAC TAC TGG GGT 
Ala Met Asp Tyr Trp Gly 
105 HO 



144 



192 



240 



288 



336 



384 



411 



mm^r : 28 
i£^JCD^$ : 393 

swam : mm. 
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fi^KDffiSf : cDNA 

mm 

$u — v : p64-k4 
ftWL : 1. .60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 
Wet Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp He Val Leu He Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC ACT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 75 
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 
Glu Leu Lys 
110 

ie?!l©#-^ : 29 
i£^IJ©fi$ : 417 

ge?ij©S! : mm 

mWMM : cDNA 

mm 

? a — y : p64-h2 
!j#f& : 1..57 sig peptide 
58.. 417 mat peptide 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 

-15 -10 "5 
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336 



384 



393 
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GTC CAC 
Val His 

CCT GGG 
Pro Gly 
15 

AGT AGT 
Ser Ser 
30 

GAG TGG 
Glu Trp 

GAG AAA 
Glu Lys 

ACA GCC 
Thr Ala 

TAT TAC 
Tyr Tyr 
95 

TGG GGT 
Trp Gly 
110 



TCC CAG 
Ser Gin 

-1 
GCC TCA 
Ala Ser 

TAT TGG 
Tyr Trp 

ATT GGA 
He Gly 

TTC AAG 
Phe Lys 
65 

TAC ATG 
Tyr Met 

80 
TGT GCA 
Cys Ala 

CAA GGA 
Gin Gly 



GTT CAA 
Val Gin 

GTG AAG 
Val Lys 

ATA GTG 
He Val 
35 

GAG ATT 
Glu He 
50 
GGC AAG 
Gly Lys 

CAA CTC 
Gin Leu 

AGT CTA 
Ser Leu 



ACC TCA 
Thr Ser 
115 



TTG CAG CAG 
Leu Gin Gin 
5 

ATC TCC TGC 
He Ser Cys 
20 

TGG ATA AAG 
Trp He Lys 

TTA CCT GGA 
Leu Pro Gly 

GCC ACA TTC 
Ala Thr Phe 
70 

AGC AGC CTG 
Ser Ser Leu 
85 

GAC AGC TCG 
Asp Ser Ser 
100 

GTC ACC GTC 
Val Thr Val 



TCT GGA GCT GAG TTG ATG AAG 96 
Ser Gly Ala Glu Leu Met Lys 
10 

AAG GCT ACT GGC TAC ACA TTC 144 
Lys Ala Thr Gly Tyr Thr Phe 
25 

CAG AGG CCT GGA CAT GGC CTT 192 
Gin Arg Pro Gly His Gly Leu 
40 45 
ACC GGT AGT ACT AAC TAC AAT 240 
Thr Gly Ser Thr Asn Tyr Asn 
55 60 
ACT GCA GAT ACA TCT TCC AAC 288 
Thr Ala Asp Thr Ser Ser Asn 
75 

ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ser Glu Asp Ser Ala Val 
90 

GGC TAC TAT GCT ATG GAC TAT 384 
Gly Tyr Tyr Ala Met Asp Tyr 
105 

TCC TCA 417 
Ser Ser 
120 



: 30 

IS^JCD^$ : 381 
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K?IJ©a^ : cDNA 

mm 



48 



96 



^ n — y : pl46-k3 
#$[ : 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 
Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 

-20 -15 -10 " 5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 



240 
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AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser 

65 70 75 

AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 
Asn Leu Glu Gin Glu Asp He Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

80 85 90 

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 



: 31 

ee^ij©^$ : 402 

soft : -*a 

iE?IJ©a^i : cDNA 

mm 

0 a — y : pl46-hl 
ijfUfc : 1..51 sig peptide 
52.. 402 mat peptide 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 



48 
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TCA CAG 
Ser Gin 
-1 

GCT TCA 
Ala Ser 

TAC TGG 
Tyr Trp 

ATT GGG 
He Gly 



GTT CAG CTC 
Val Gin Leu 



TTC AAG 
Phe Lys 
65 

TAC ATG 
Tyr Met 
80 

TGT GCA 
Cys Ala 

ACT CTC 
Thr Leu 



GTG AAG TTG 
Val Lys Leu 
20 

GTG CAG TGG 
Val Gin Trp 
35 

TCT ATT TAT 
Ser He Tyr 
50 

GGC AAG GCC 
Gly Lys Ala 



CAG CAG 
Gin Gin 
5 

TCC TGC 
Ser Cys 



TCT GGG GCT 
Ser Gly Ala 



GTA AAA 
Val Lys 

CCT GGA 
Pro Gly 



CAA CTC ACC 
Gin Leu Thr 

AGA TCG ACT 
Arg Ser Thr 
100 

ACA GTC TCC 
Thr Val Ser 
115 



ACA TTG 
Thr Leu 
70 

AGC TTG 
Ser Leu 
85 

GGT AAC 
Gly Asn 

TCA 
Ser 



AAG GCT TCT 
Lys Ala Ser 
25 

CAG AGG CCT 
Gin Arg Pro 
40 

GAT GGT GAT 
Asp Gly Asp 
55 

ACT GCA GAT 
Thr Ala Asp 



GAG CTG GCA 
Glu Leu Ala 
10 

GGC TAC ACC 
Gly Tyr Thr 



GGA CAG GGT 
Gly Gin Gly 



GCA TCT GAG 
Ala Ser Glu 



CAC TTT GAC 
His Phe Asp 
105 



ACT AGG AAC 
Thr Arg Asn 
60 

AAA TCC TCC 
Lys Ser Ser 
75 

GAC TCT GCG 
Asp Ser Ala 
90 

TAC TGG GGC 
Tyr Trp Gly 



AGA CCT GGG 
Arg Pro Gly 
15 

TTT ACT AAC 
Phe Thr Asn 
30 

CTG GAA TGG 
Leu Glu Trp 
45 

ACT CAG AAG 
Thr Gin Lys 



96 



ATC ACA GCC 
He Thr Ala 

GTC TAT TAC 
Val Tyr Tyr 

95 

CAA GGC ACC 
Gin Gly Thr 
110 



144 



192 



240 



288 



336 



384 



402 
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BSm^r : 32 
ie?IJ©^$ : 35 
: m?& 

m^omm :Mdna 
mm 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 



B£?IJ#-?r : 33 
IE?IJ©:1£ : 36 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 



@e?IJ#-*r : 34 
E?9©£3 : 35 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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E?a*-t : 35 

gg?IJ©^£ : 36 

: -*« 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 

mm^r : 36 
S£^J©^$ : 35 
@£?IJ©S : tttt 
HOIS : -*« 

iE£lJ©«^ : -&JSDNA 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 

Se^lJ#-^ : 37 
@e^1J©^$ : 35 
S2?lj©t! : 8tfi& 
IHOgt : 

gloats :^DNA 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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ie^!l#^ : 38 
mWMZ : 36 

«©» : -*« 

EBI©«HS:£JdiDNA 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 



36 



: 39 

ie?0®^$ : 39 

mom : -*« 

S3l0iS(:^DNA 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 



39 



EBIM- : 40 

: 36 

sai©s : mm 
mom : -*« 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 



36 
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mm^ : 41 

: 17 

TACGCAAACC GCCTCTC 



l£?IJ#-t : 42 
le^lJO^^ : 18 

GAGTGCACCA TATGCGGT 



ffi?IJ#-?§- : 43 
g£^IJCDg$ : 55 

i£?lj©8^ : ^DNA 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 
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BBWf- : 44 
E8I©£$ : 63 

E?9®«»:£)£DNA 

e#j 

tgagtggatt ggatacatta gttatagtgg aatcacaacc tataatccat 50 

CTCTCAAATC CAG 

63 

Eflf*-^- : 45 
mmo^ : 54 
fiyOOS : tttt 
IHOft : -*« 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 
: 46 

mmM-Z : 27 

e^jom : 

E?!I©3IS :^DNA 

e?ii 

GTGACAATGC TGAGAGACAC CAGCAAG 0 - 
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g£^IJ#-^ : 47 
ffi.m<D&Z : 24 

E^|©»H:^DNA 

GGTGTCCACT CCGATGTCCA ACTG 
: 48 

E^J©S$ : 27 
moWL : -** 

GGTCTTGAGT GGATGGGATA CATTAGT 

ge?U#-*5- : 49 
IS^IJ©g$ : 29 
g£?IJ®S! : 
«©» : — *«l 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 
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mm^ : 50 

K^IJO^^ : 48 
i£?!l©8& :MDNA 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 48 
: 51 

ie^J©^^ : 42 
®<D® : -** 
E8l©»Sh-£j0cDNA 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 

aBW* : 52 

K?»J©fi£ : 50 

ae#i©3! : ffigt 

mom .• -*« 

i2?!)©«^ : &J&DNA 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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EWt : 53 
Se?«J©^$ : 27 

: 

E5H©«i:^flcDNA , 
E?»J 

AGCGGTACCG ACTACACCTT CACCATC 27 

EBHM* : 54 
E?!l©£3 : 706 
E?D©M : $tt 

gas 

^ D — y : pUC-RVh-PMlf 

7 ^ y ^ -19--1 : leader 
7 5/^ 1 -30 : FH1 
7*/^ 31-36 : CDR1 
T*;m. 37-50 : FR2 
7^/^ 51-66 :CDR2 
7$y& 67-98 :FR3 
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T$y& 99-108:CDR3 
75;i 109-119:FR4 

T^VVit+Y 1-6 Hind III 

*9V**Y 54-135 intron 

UHr^ Y 258—348 intron/aberrant splicing 

ZfUff-V 505-706 intron 

■ZVUOr^Y 701-706 Bam HI %\& 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 
40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 H5 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 



ie?IJ#-^ : 55 
ie^lJ©^^ : 506 

mwnm ■ -s-^dna 
ism 



$r tz % m 3& 
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9 a — y : pUC-RVl-PMla 

7$7i -19--1 : leader 
T^y^ 1-23:FR1 
T^y^ 24-34 :CDR1 
7^^^ 35-49 :FR2 
757i 50-56 : CDR2 
7$yK 57-88 :FR3 
7$;H 89-97 :CDR3 
T^y^ 98 — 117:FR4 

1-6 : Hind III 

54-135: intron 
y>9\sjlr1-Y 268-376: intron/aberrant splicing 
TLOViclrY 469-506: intron 
JL9V**Y 501-506: Bam HI W$L 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp He Gin 
1 
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ATG ACC CAG AGC CCA 
Met Thr Gin Ser Pro 
5 

ACC ATC ACC TGT AGA 
Thr He Thr Cys Arg 
20 

TAC CAG CAG AAG CCA 
Tyr Gin Gin Lys Pro 
40 

TCC AGA CTG CAC TCT 
Ser Arg Leu His Ser 
55 

GGT ACC GAC TTC ACC 
Gly Thr Asp Phe Thr 
70 

GCT ACC TAC TAC TGC 
Ala Thr Tyr Tyr Cys 

85 

CAA GGG ACC AAG GTG 
Gin Gly Thr Lys Val 
100 

GCTTCCTCAG TTGGATCC 



TTC ACC ATC 
Phe Thr He 

75 

CAA CAG GGT 
Gin Gin Gly 
90 

GAA ATC AAA 
Glu lie Lys 
105 



251 



299 



AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

10 15 
GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 
Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
25 30 35 

GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 
Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

45 50 
GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 
Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 
60 65 
AGC AGC CTC CAG CCA GAG GAC ATC 
Ser Ser Leu Gin Pro Glu Asp He 
80 

AAC ACG CTT CCA TAC ACG TTC GGC 
Asn Thr Leu Pro Tyr Thr Phe Gly 
95 

C GTGAGTAGAA TTTAAACTTT 



347 



395 



443 



488 



506 



ffiZm^ : 56 
IE^IJ©^$ : 438 
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mmnm ^dna 
mm 

? a—y : pUC-RVh-PMlf-4 
#flfc: t ML-6R^M-r-5Hm^t MfcPM-lf/lfr© Hll V$I^n- •>* a y (f ) 

V? ^X. intron*<&£$*l;fc&CD. 
T ^ 7 ^ -19- -1 : leader 
T^y^ 1 -30 : FR1 
T$y^ 31-36 : CDR1 
T^y^ 37-50 : FR2 
T$;M 51-66 : CDR2 
T$SM 67-98 :FR3 
T$;m 99-108:CDR3 
7 * J m 109-119:FR4 

K 1-6 : Hind III 
^^U^-^K 432-438: Bam HI 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 
-5 1 5 10 



*f £ m m 



4 
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CTT GTG 
Leu Val 

TAC TCA 
Tyr Ser 

GGA CGA 
Gly Arg 

ACC TAT 
Thr Tyr 
60 

AGC AAG 
Ser Lys 
75 

ACC GCG 
Thr Ala 

GAC TAC 
Asp Tyr 

CC 



AGA CCT 
Arg Pro 

ATT ACC 
lie Thr 
30 

GGT CTT 
Gly Leu 
45 
AAT CCA 
Asn Pro 



AGC CAG 
Ser Gin 

15 
AGC GAT 
Ser Asp 

GAG TGG 
Glu Trp 

TCT CTC 
Ser Leu 



AAC CAG TTC AGC 
Asn Gin Phe Ser 
80 

GTT TAT TAT TGT 
Val Tyr Tyr Cys 
95 

TGG GGT CAA GGC 
Trp Gly Gin Gly 
110 



ACC CTG 
Thr Leu 

CAT GCC 
His Ala 

ATT GGA 
He Gly 
50 

AAA TCC 
Lys Ser 
65 

CTG AGA 
Leu Arg 

GCA AGA 
Ala Arg 

AGC CTC 
Ser Leu 



AGC CTG 
Ser Leu 
20 

TGG AGC 
Trp Ser 
35 

TAC ATT 
Tyr He 

AGA GTG 
Arg Val 

CTC AGC 
Leu Ser 

TCC CTA 
Ser Leu 
100 
GTC ACA 
Val Thr 
115 



ACC TGC 
Thr Cys 

TGG GTT 
Trp Val 

ACT TAT 
Ser Tyr 

ACA ATG 
Thr Met 
70 

AGC GTG 
Ser Val 
85 

GCT CGG 
Ala Arg 

GTC TCC 
Val Ser 



ACC GTG 
Thr Val 

CGC CAG 
Arg Gin 
40 

AGT GGA 
Ser Gly 
55 

CTG AGA 
Leu Arg 



TCT GGC 
Ser Gly 
25 
CCA CCT 
Pro Pro 

ATC ACA 
He Thr 

GAC ACC 
Asp Thr 



146 



194 



242 



290 



ACA GCC GCC GAC 338 
Thr Ala Ala Asp 
90 

ACT ACG GCT ATG 386 
Thr Thr Ala Met 
105 

TCA G GTGAGTGGAT 436 
Ser 

438 



I 



k#i«- - 57 

S£?lj0^$ : 402 

bmqw. : mm. 
mom : -*« 
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h*-oi;-:iifltf 

?a — >: pUC-RVl-PMla 

I 

ft®.-, t nL-6R«:*fr«fi««t }-it?n-mfc®Lmv$m;<-i; b y(a) 

7$Sm -19- -1: leader 

7 \JWl 1 -23 : FR1 

7\jm 24-34 : CDR1 

7\JW. 35-49 :FR2 

7\JW. 50-56 :CDR2 

7\JWL 57-88 :FR3 

7\;WL 89-97 :CDR3 

7\JW 98-107:FR4 

X2\s**Y 1-6 : Hind III SHJ 

*?V*=5-\' 397-402: Bam HI gfl& 

m\\ 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
" 5 1 5 10 



*f % m ft 
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CTG AGC GCC AGC GTG GGT GAC 
Leu Ser Ala Ser Val Gly Asp 
15 

CAG GAC ATC AGC AGT TAC CTG 
Gin Asp lie Ser Ser Tyr Leu 
30 

GCT CCA AAG CTG CTG ATC TAC 
Ala Pro Lys Leu Leu lie Tyr 
45 

CCA AGC AGA TTC AGC GGT AGC 
Pro Ser Arg Phe Ser Gly Ser 
60 65 
ATC AGC AGC CTC CAG CCA GAG 
He Ser Ser Leu Gin Pro Glu 
75 80 
GGT AAC ACG CTT CCA TAC ACG 
Gly Asn Thr Leu Pro Tyr Thr 
95 

AAA C GTGAGTGGAT CC 
Lys 



AGA GTG ACC ATC ACC TGT AGA GCC AGC 
Arg Val Thr He Thr Cys Arg Ala Ser 

20 25 
AAT TGG TAC CAG CAG AAG CCA GGA AAG 
Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

35 40 
TAC ACC TCC AGA CTG CAC TCT GGT GTG 
Tyr Thr Ser Arg Leu His Ser Gly Val 
50 55 
GGT AGC GGT ACC GAC TTC ACC TTC ACC 
Gly Ser Gly Thr Asp Phe Thr Phe Thr 
70 

GAC ATC GCT ACC TAC TAC TGC CAA CAG 
Asp He Ala Thr Tyr Tyr Cys Gin Gin 
85 90 
TTC GGC CAA GGG ACC AAG GTG GAA ATC 
Phe Gly Gin Gly Thr Lys Val Glu lie 
100 105 



146 



194 



242 



290 



338 



386 



402 



BS?IJ#-t : 58 
@e?IJ©:g£ : 36 

%&\)(DWm : ^DNA 
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TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC ■ 

Be?!l#-^ : 59 
S£?IJ<Z>:S£ : 32 

vma>m : mm 
mom •. -*« 

S£?IJ©«^ :MDNA 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 
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60 

i£?!l©fi£ : 30 

$mcowi : mm 
mom : 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 



ie?0§-t : 61 
&\0^ : 33 

mmm. • mm 
mo®. -*« 
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CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 

E?!HMf- : 62 
ie^lJ©S$ : 33 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 

WRm 3 * : 63 
E8l©g3 : 30 

<D» : -*« 
ge?lj©a^i :MDNA 
CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 
: 64 

E?0©£S : 30 
«©» : -*« 
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CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 30 

EMtt : 65 

E?«©:g£ : 66 

mwmm :^dna 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 5( 
CTGGTACCAG CAGAAG 61 

EBBM! : 66 

ie?a©s$ : 15 
a©» : -*« 

GCTGGCTCTA CAGGT 1 

ie^!l#-^ : 67 
ie^lj©g$ : 48 

sworn -\m 
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AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 



: 68 

mw&z : 15 

%&\i®m : mm 

@E?IJ©«& :MDNA 
GTAGATCAGC AGCTT 



15 



i£?IJ#^ : 69 
1£^J©^$ : 48 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 



§e^1J©^$ : 15 
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g^lJ©S^:^DNA 
SB?!! 

CTGGCAGTAG GTAGC 
: 71 

i£^JO^$ : 414 

smom : mm 

: "n^DNA 

mm 



0 a — y : pUC-RVl- 1220a 
#fffe: b HL-6Rt;MT5S^t MfcAUK12-20fit*©L«Vfi$/N'-S/3 
(a)Rtf**l£:3— K"T 5 itSiFTife intron*<l&£3*lfc&©. 
T $ y & -19--l:leader 
T$y^ 1 —23 : FH1 
7\;W. 24-38 :CDR1 
7§;i 39-53 : FR2 

54-60 :CDR2 
7$/m 61-92 : FR3 
T$/gg 93— 101:CDR3 
T $ y 102—111 :FR4 

K 1-6 : Hind III 8M£ 

K 408-414: Bam HI SPii 



Sr $: /§ « 
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50 



98 
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AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 
Lys Val Glu He Lys 
110 



: 72 

£?!)©:!$ : 45 

mma>m mm 
&n®mm .-mdna 

£81 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 45 
: 73 

E8I©IS£ : 27 

eeio® : mm 

£$I0«» : ^DNA 

AGTGAATGAA TAACCGCTAG CTTTACA 27 

ie^J#-t : 74 
£81©:! 3 : 69 

E8i<z>ig : 
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mmmm- mdna 

GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAAGTTCAAG GGCAGGGTT 69 



EBI## : 75 
EBKDfiS : 15 

EBKDWh'&JflcDNA 

ATAGCCCACC CACTC 15 



Efl»-* : 76 
E59©fi$ : 36 
EBI©S : ftift 
: -*« 

EW©H»:^fiSDNA 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 



@e?«J#^ : 77 
Efflto&Z ■ 36 
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mi 

AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 

EBI*-^ : 78 

§E?!I©:B£ : 30 

w&\\<?>m : \m 

£31 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 

i£?IJ#-^ : 79 
fie?«J©g$ : 30 

a©» : -*a 

CACGGTCATG GTAACCTTGC CCTTGAACTT 

ie^lJ#^- : 80 
E5lJ©5$ : 30 

a®» : -*a 
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l 



30 
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GGGCTCGAAT GGATTGGCTA TATTGATCCT 



i£?U#^- : 81 
g£^IJ©^$ : 30 

ie^lJCDH^ : MDNA 
AGGATCAATA TAGCCAATCC ATTCGAGCCC 



: 82 

lE^IJCDfi^ : 16 
: -*« 

GTAAAACGAG GCCAGT 



• 83 



WO 92/19759 



PCT/JP92/00544 



156 



AACAGCTATG ACCATGA 

iE#J#-f : 84 
Se?'J©^$ : 433 

ie?ij©^ : mm 



17 



9 d — y : P UC-RVh- 1220b 
TO: t ML-6Rt3*t-rS^fi^b MkAUK12-2Offift0H$V1f$,x-->- 3 > 

-19- -1: leader 
T$/i 1 —30 : FR1 
7$/i 31-35 : CDR1 
7$;m 36-49 :FR2 
50-66 :CDR2 
7$;m 67-98 :FR3 
7$Sm 99-105:CDR3 
106-116:FR4 

1-6 : Hind III SB{£ 
Y 427-433: Bam HI 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 



90 



95 



100 



105 



51 



99 



147 



195 



243 



291 



339 



387 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 43; 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

BSMtt : 85 

: 433 

mom i -*« 
mm 

?ti — y: p(JC-RVh-1220d 
ft®. : t ML-6R^-r§^^t h{kAUK12-20J/i*©HjBI[Vgf«w— >- 3 y 
(d)&.tf*tt£n- KfSitfc^-Cfc^T. intron#|$£$;h.jt*>0 o 
7 3 7^ -19 — 1: leader 
7$/^ 1 — 30 : FR1 

31-35 : CDR1 
7$/^ 36-49 : FR2 
7$s>m 50-66 :CDR2 

67-98 : FR3 
757g| 99-105:CDR3 
7$;m 106— 116:FR4 

K 1-6 : Hind III gjSft 
S*U**-K 427-433: Bam HI SPfi 



Sf 4 fli ft 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 



_ „ nmrn PCT/JP92/00S44 
WO 92/19759 



160 



TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 H5 



mm^T : 86 
ie?IJ©:g£ : 90 

mom -*« 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 



mm^r : 87 

: 90 

£?!) 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 



EMtt : 88 
E5fl©S* : 90 
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TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 



mm^r : 89 
: 90 

: -*« 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 

mm^ : 90 

Be?IJ©^$ : 90 
tl©& : -*«( 
IS^lJOS^i : n"Jj£ D N A 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 
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mm^ : 91 

ffi^J©M$ : 94 
Bfi?IJ©£J : fflgt 
fl©& : -*« 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 



^DNA 



50 
94 



Stmtt : 92 
IE?|J©:1£ : 15 

$©& : -*« 

GATAAGCTTG CCGCC 



15 



mm^r : 93 
K?IJ©:I£ : 15 

$©& : 

@e?IJ©QtS :^«DNA 
GTCGGATCCA CTCAC 
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30 



mm^r : 94 
ie?IJ©^$ : 433 

mwm : mm 

— y : pUC-RVh -sle 1220Ha 

t HL-6HK:«-r«ll»«t hsleAUK12-20Jn:fr©HlfiVfI«A-^ 3 y 

T $ JW. -19--l:leader 

1 — 30 : FR1 
T5/^ 31 — 35 : CDR1 
T$;m 36-49 : FR2 
T^yg£ 50-66 : CDR2 
7?;i 67-98 : FR3 
7$;^ 99-105:CDR3 
109— 116:FR4 
^^U*f"K 1-6 : Hind III SEte 
%9U**Y 427-433: Bam HI Sflte 

mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 
-15 -10 



3r tt 
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99 



195 



243 



GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

"5 -1 1 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

« 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr lie Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

? 5 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

no 115 



291 



38' 



433 



ie?o#-t : 95 
ee?!)o^$ : 27 
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«©» : -*«[ 
ESI 

AGGCTTGAGT GGATTGGATA TATTGAC 

ESI## : 96 
E8l©fi£ : 27 
ESJ^M : 8fK 
IS©» : -*« 

E?fl 

AAGTTCAAGG GCAAGGTCAC CATTACC 
ESWf- : 97 

&n<o&ts - 30 

: 

le^lJOS^ :^JSDNA 

esi 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 



E8l#-t : 98 
E?!l©SS : 30 
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AGCTTTACAG CTGACTTTCA CGGAAGCACC 
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30 
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m m © m a 

1. k M ^^-n <f + y - 6f Ift (I L — 6R) IZti 
t X* S * o - + n,fofr<D? 4 UK (Li) nj^flii 

(V««) . 

2. E £9 # "t 2 4 . 2 6. 2 8 &[f 3 0 ©l^tl^CS^ 
ft^7U l £ 16 $g © L IK V $f $L 

3. k h I L-6 RH*tt5-7^ xi; ^ n-t;i/fit^© 

(Hi) V«*. 
4 . E?i]§^ 2 5 , 2 7 . 2 9 &tf 3 1 © 
ft£T $ /»E5!l**rfS»3fc9l3 CE«fflH«Vffl*. 

5. ( 1 ) k h L«^t$Ii (Cfl«) , RtfkHL- 
6 R n - + ;bffi#;© L IK V n^ZSA, 

( 2 ) k h H IK C 19 « s Rtf k b I L - 6 R HMt -5 ^ ^ 
f a - + ;i/Jftfls® HIK V^Ii^t^t')i!c5 H IK ; 

6. IflKvtf* L«V»«3&<E?J#-t 2 4 . 2 6. 2 8 & 

# 3 oo^rn^K:^$n57^iSie?ij*f z urn 

12 v ^ x H IK V pf E # 2 5 . 27. 2 9&tf3 1© 
^f*i*>{:*$n«7U ttE?!l* wr « . liM 5 ci2« 

0*^7 fit*. 

7. k h I L-6 RCWt^^^^^/ ^ a-f fl'fiiftO 
LII VfIM©fflMtt*^pIM (CDR) . 

8 . E£9#-t 2 4. 2 6. 2 8 &tf 3 0 © tl^Ci $ 
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it &m 7 ^ga®© c d r 0 

9. t h I L-6 RCMtSV'S^t; ^ a — ;p ift # © 
H« Vfffl*CD C D R. 

10. fi5(t^ 2 5, 2 7, 2 9 RU3 l(D^1**l^{:i 
3ft.57$y»E?!!£WL.. t£7 $ y KE?!I©IBB*<^ 9 k: 
i^El^ftlS, jt3Rfl9C828©CDR. 

1 1. ( 1 ) t H0V^I©7U-i.7-^pIl(FR), 

(2) t h I L-6 RCWf i^^^ : E>' ^ o-^^JSft 
©LavaS©CDR. 

h I L-6RKli4^*fii*©ll»® ( r e s 
h a p e d ) fe h L ff vaS. 

1 2 . ml gfi C D R *<EflI#-t 24, 26, 2 8 RCf3 00 

h Lff va*. 

1 3. wliZF R *< t h ffi ft R E IC4*ti> 3ft 4c ^ 1 1 

K:S2»ofi»jsi=. Lavas. 

14. $2C*^TRV l aX«RV L b iLTi$tl', 

7 ^ / &E?!i**rf s if i i t-tB^os^i^ k h l a V 
as. 

^w-r-sa^jg i i niB«©^^^t h Lavas. 

1 6. (1) t h H tl V $f S © F R . & 
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(2) t h I L-6 RCWtS^^Xt; ^n-t;i/fit* 
©HllVi^OCDR^ 

£#A,T'j££. b h I L-6R Cfcff 3 ta^OSli^ b b H 
«V»*. 

17. ml 12 C D R ^ge^lj#-t 25, 27, 2 9 £. 3 1 © 
h HII V$I*. 

1 8. H& gB F R *< b HS*NEWXttHAXC4*t«s 

mxm. i 6 tcieicoiim^b h mi va*. 

19. t 3 C R V „ a, RV„ b, RV„ c , RV H d . 
RV„ e s XliRV K f iLTi$n5T5; 8E5l*tt 

3»$$ 1 6 CgB»©H«*t H H0 VIS*. 

20. $6 C^tfSR V H a, RV„ b, R V.„ c £> L < 
li R V „ Xtt* 7 C*tf SR V« a, RV„ b, RV„ 
ct>L<liRV„ d i LTi$ ft* T $ / KE^ll* ft 

if i i vimmonm®.*- v h$b v$i* 0 

2 1. (1) t HfiCtiix t^c 

(2) b h LiF R> & b h I L - 6 RCWt S ^ x 
^y^a— *;i/ffi#®L0CDR£<£A,-CJSSc3LtSV$B*. 
£ # A, T* l£ 3 b h I L - 6 RHi4t5Si^t h J/t ft © L II 0 

2 2 . mJ Ifi b h L II C m * W b h r - I C SB * T & *3 x b 
HIFR*>RE I mllS L II C D R ^gE^iJ#-t 2 

4, 2 6, 2 8S.D c 3 0CD^-rtL^Jw^$tl<ST$yg^iS^iJ 
$f i£ T s / Kfi^ © I6H tt a 9 £ 3£ « $ ft * 31 >> T & 
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2 3. Bdie L II V SIM 2 C *? ^ T R V L a X it R V L 

2 4. g«rIB L 0 V $jf$#^ 5 £&^T R V L £ L T m £> $ 
*l*7 5 ;»E«**t*, tt*«2 1 CEttOllttJftts h 

2 5. ( 1 ) k h Hmc®M s titfiz 

(2) t h H$ F R. fttf fc I- I L-6RKjltt5v^ 
*/*n-:Mbffifr©HaCDR£^-e«SH«VfB# % 

2 6 . Hfflfi t h HgjC^|i<t h * CII^T 2b <0 „ h(II2 t 
hH|FRi<NEWXttHAXC4*L, 1»E H « C D R *< 

E3I##2 5. 2 7, 2 9 &Qf 3 1 CD^rtL^K:^$n« T 

2 7. «r&H«Vfl|**<*3eR V„ a, RV„ b, RV„ 
JS 2 5 rc£»<2);?££b h tS#H«. 

2 8. s5ie h ii v mm^m s tz&itz r v„ a . rv„ b, 

RV„ cH(iiRV, d (I^ltS R V K a, RV, 

b, RV„ cXltRV H ditT§$n§7^yS|I^ij$f 

29. (A) (l)bhLHC $fiUL 



*T fc & /S «fc 
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(2) b HHFR, &. b h I L - 6 RCMtSv^^ 
;7n-^;uffi#©LtlCDR£^l?/£SLtlVSlM. 

( B ) ( 1 ) b h H« C IS« N ttfC 

(2) b h HiF R, R. b h I L-6R{:*ft5v»>^ 
^D-f;^t^:#lOHj|CDR^t^t'lc«H^|V$Ii, 

£#A,T'j£S b h I L-6 R C*ft 5S«lSk US*. 
3 0. Ate Ltt'C D R *<EBI*# 2 4 . 2 6, 2 8Rtf3 

8l®ttH*<3& 9 CJ£« $ ft* M *) T- $> *} ; H C D R #E#] 
If 2 5, 2 7, 2 9S.O'3 10^-rtL^^^$tl5T^y 
®E?!l£WL. 1ST ^ y ttE$l<z>&EB*<& 9C*^TS«S 
*l 3 » *9 & ^ ; b (• L H F R i< R E I £ *3fe L ; IB 12 t h 
HgiFR^NEWXtiHAXCA^L, Fill IB b h L C 19 « 
lib h r - I C?I^-C$>*9 ; * L T Ifi b h Hf|C$I«ttt 

3 1 . Ffflge L II V i£igft<S 2C*^TRV l aX«RV L 
btLt*$tl57^ 8iS?lJ*f t5 s 2 9 £tB® 

3 2. hOIB L & V |SB8*<£ 5 C*?l^T R V t i L T ^ $ ft 
-BTSyKEflUfcWf*^ 2 9 IZiZmoWffiffc b h tr[ 

fro 

3 3. l»82H«V 3 CR V, a, R V „ b, RV„ 

c . RV H d. RV„ e.X«RV H f iLti$n«7 ? 
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3 4. file H II V %fm&n 6C*ltSR V H a , R V „ b , 
RV„ cH(ttRV„ dXtti7^^ltSRV„ a, RV„ 
b, RV„ cH<SRV„ d t LT*$ ft£ T 5 J Witim 

3 5. b h I L-6 RCWtS^^^t; ^ 
CDL«Vta«*3-K-r*DNA. ' 

3 6. ftlieLtg V$I$*<ge?lJ#-f 2 4 , 2 6, 2 8 & 3 

o (D^-rtLfriz^istizy $ ; z * it* 1 ! 3 5 

Clfilt© D N A, 

37. t h I L - 6 R IZftt <£ ^ * * / * a — * 
CDHlIVfil^^^ - KfSDNAo 

3 8. IfflgSHtf V$f $jb<E?U## 2 5 , 2 7, 2 9 &tf 3 

lo^fn^ci^niT^KEM^ftJs it* 1 ! 3 7 

i:!2lODNA, 

3 9. t h I L-6 RCttt*?^^*^ ^ a — ;u 
©LfiVia«OCDR«3-Kt*DNA. 

4 0 . iftlfl C D R 24, 26, 2 8 &tf 3 0 © 

I5H*<« 9tiSil$n5if*^3 9KlBBiK©CDR*3-K 
tUNA, 

4 1. h h I L-BRKMf^^^^^^^-t^Jjifr 
(DHava«OCDR*3-KtSDNA. 

4 2. Hfl IE C D R #S£?lJ#-t 2 5, 2 7. 2 9 &tf 3 1 CD 
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4 3. ( 1 ) b b L ft V f5 $t © F R. &tf 
(2) tHL-6RC^t5?nt^n-t ^tflft 
©LfjKV?I$©CDR. 

II V 3 - Ft5 DNA, 

4 4 . HiJte C D R A<E^I*^ 2 4.2 6, 2 8 Rtf 3 0 © 

j|Vgi|$3-Kt5DNA, 

4 5. ml IB F R R E I KE&*-f If^^4 3 £§e®© 
H«^b hLHV^iS^3-Kt§DNA. 

4 6. mJSfi L m V 2 £*? 5 R V L a Xtt R V L 

b i iti$ti5 7 ^ j mmmz^t tt*3t4 3 csa* 

© D N A 0 

47. m&Lmvv$m&m.5 r v l £lt^**i 

4 8. iB?!l#-t5 7 M £ *l S * ? * K K#J * W * 
3ft ;£ 9 4 3tCieii©DNA 0 

49. (l)thHfj|V$S$©FR.&.tf 
(2) k F I L-6 RCMtS^nt^a-f;^* 
©HiVllOCDR, 

£#A,T*f££s t h I L-6RC*tt5lfrOSiit h H 
m V $S$£ 3-rt«DNA. 
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5 0 . mllfi C D R 25. 27, 2 9 & 3 1 © 

ii^I9{:fi$^Ss 91 * ^ 4 9C82tOSi«t b H 
«V8(8*3-Kt«DNA. 

5 1. fUfSF R^NEWXttH AXCi^tSv If J l 4 
9 KliB*©ll»iKt hHjRVjj[**3-Kt5DNA. 

5 2. HgV5IS^i3tlRV H a, RV„ b. RV„ c, 
RV„ d, RV„ e, XttRV, (ilti$il57 

n — K t 5 D N A , 

5 3. fffi ffi H IB V $1 $ ^ 6 K & £ R V „ a, RV„ b, 
RV H cH(ttRV„ d X « ^ 7 £ & £ R V „ a, R V „ 
b, RV„ cH<ttRV H d£LT^£ft37$y^S2?lJ 
**rf*s lt^Jl4 9CE10DNA. 

5 4 . 5 6 £ ^ $ ft 3 3? 0 V * * Kffi?lJ?f t 5n 

If* If 4 9 ^teiODNA. 

5 5. ( 1 ) t h L 0 C fttt ; 

(2) t h F R . ft t h I L-6 R^Mt§-7^Xt; 
^a-:h;i/ffi&©CDR£#A,Tj£<5LilV?I^; 

^x-jih h i L-6Rt;*f-r-sm#:©ii^^t n 

ffl£3-K"f*DNA. 

5 6 . HiTfS Lfg Via«*<e?U#-t 57{;i$tl^^Ui 
* K 12 M £ ft -5 If M m 5 5£ga»0DNA. 

5 7. ( 1 ) t h HII C$1 ; ttf IZ 

(2) t FFR, ft t b I L-6 RCWtS^^xt; 



$f fc * « » 
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2 n - + JUiKfr® C D Hi® V vIM ; 
^t^T•Ut h I L-6 RCWt«!a*©Si^t b H 

5 8 . mite H Hi V f®#*<E 5 6tI^$tLS^i?^^ 

f KEW*WtS»*55 7 IZ$Zm® D N A e 

5 9 . St 3R £ 3 5 . 37. 39, 41, 43, 49, 55 
& 5 7 ©^rft^l^Klifiic©DNA£^A,T-/i£3^:?? 

o 

6 0 . m 35, 37. 39. 41. 43, 49, 55 
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